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To the Reverend 

T>\ MANDER 

The Worthy Master of 
BALLIOL COLLEGE 

I N 

X F O R D. 

Reverend Sir, 

^^I^HIS ftnall Treatife 
jgljmRS being the Produdl of 
^SJ^ fome lealure hours, 
I happily enjoy in a 
Cbllege that is under the 
A a kind 
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dedicati6n. 

kind influence of your Go- 
vernment, thinks it felf o- 
bliged to wait upon you, be- 
fore it dares venture one ftep 
fiarther into the world. Its 
drefs I freely own is mean : 
Neverthelefs fince the defign 
of it is no other than to 
fhew, that true Philofophy 
doth not contradidt the Scri- 
ptures, I am inclined to 
hope it will find a favorable 
acceptance among fiich as 
have any Concern or Zeal for 
the advancement of the one, 
or the fecurity of the other. 

The Principles on which I 
have grounded my Arguments 
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-^l,D E D J CAT I O N. 
in the following difcourfe be- 
ing Mathematical , it doth 
more peculiarly belong to 
You, whofe prudence in lb 
Induftrioufly promoting the 
Mathematical Sciences, both 
by your DiretSlion and En- 
couragement I cannot fuffi- 
ciently Commend, when I 
confider what vaft improve- 
ments have been made, and 
how many Errors of former 
Philofophers have been de- 
te6ted by applying Geometry 
to Natural Philofophy. 

I am feniible Sir, how un- 

pleafing it would be if I 

fliould Addrels my felf to 

You 
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DEDICATION. 
You in the ufual ftile of 
Dedications. A prudent T^ezl 
for the Authority of Scri- 
ptures, an Hearty Concern for 
the Rights of the Church, a 
Tender Care and Unwearied 
Induftry in Promoting the 
Difcipline, Learning, and In- 
tereft of an Antient Society, 
are Virtues which oblige the 
World to pay You thoie 
Praifes, which your Modefty 
will not fiiffer you to receive. 
We, who live under the Ad- 
vantages of thefe Excellent 
Qualifications in a Governor, 
cannot but be fenfible of the 
Obligations we have to be 
thankful 
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DEDICATION. 


thankful for them; and in- 
deed the defire of Expreffing 
my Gratitude, for thete Com- 
mon and many other Particu- 
lar Favors You have been 
pleafed to beftow on me, was 


the great motive of my pre- 
iuming to Infcribe this Dit 
courfe to your Name ; which 
I defire may be accepted as 
the refult of Duty and Grati- 
tude from, ^bI 


Worthy Sir, ^^M 


Tour m^/ Faithful ^^H 


api mift Ohli^td '^^H 


Humble Seri'am^ 


JO. KEILL. 
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ADVERTISEMENT. 

Now Printing 
And in great Forwardnefe, 

Roberti Stephani Thefaurus 

Linguae Latinse, 

In Four. Volumks, in Folio. 

JVith feveral -valiuiMe hnfrcfvanents and con- 

ftderabh Aagmentatioiis. 

This Work 13 printed with a new and 
beautifiil Letter, and on a Superfine large 
Demi Paper. The Price to Subfcribers is Jix 
Guineas in Sheets, two Guineas to be paid 
down at the time of Subfcription, two more 
on the delivery of the two firft Volumes, 
and the remainder at the delivery of the two 
laft Volumes. 

What Copies remain unfubfcribed for, will 
not be fold under the Price of feven Guineas. 

There are a few Copies printed on a fine 
Royal Paper, which will be ten Guineas. 

N. B. A Large Number tf Sheets are already 
printed eff'y and may at atvy time htfeen ax. Samuel 
Harding' J, on the Pa-uement m St. Martin's 
Lane, London j where Sahfcripticns are taken in. 



For ceatrifugal fvnt (Pag. 91. line g.) leai etntripctai 
fira, as direfled by Mr. Keill in Page 195. 
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AN 

tXAMINATION 

OF 

Dr. B U R N E T% 

Tkeorj/ of the Earth 

The htroduEiion. 

WHAT PJatarch particularly proves 
of the StoicksytiiAZ they fpoke more 
improbabilities than the Poet3,may 
be extended to a great part of Philofophers, 
who have maintained opinions more abfurd 
than can be found in any of the moft Fabulous 
Poets, or Romantick Writers. The one as well 
as the other fancied that their Charafter did 
oblige them to fay things, which were not 
comnion or obvious co vulgar capacities, and 
therefore icoming the Inftiuctions of fenfe 
B and 
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The Intrcdu^ion, 

and reafon, they only cultivated their own 
wild imaginations, which feldom produce any 
thing but what is -extravagant and unaccount- 
able. This will foon appear to any who will 
be at the pains to exannn either the Ancient 
cF Modern Philofophers. To begin with the 
Aacieais., - - _ 

■ Which of the Poets did eVer muntain fo 
ridiculous an opinion, as that it is impollible 
for Bodies to move ? And yet there have been 
Philofophers (for fo they were pleafed to 
ftile themfelves) who have brought argu- 
ments to fffove motion to be a thing alto- 
gether impoffible in nature, and have pretend- 
ed that thefe their arguments almoft reached 
the force of demonftration. Is the Fable of 
Ltdd's being firft turned into a Swan, and 
afterwards placed in the Heavens as a fixed 
Star, more improbable than the opinion of 
jfttaxa^ortts-, that the Circumambient /Ether be- 
ing of a fiery fubftance by the vehement force 
of its whirling about did tear ftones from the 
earth, and by its own power fet them on fire ■ 
and eftablilhed them as ftars in the Heavens ? 
Diogtnei another Philofopher faid that the 
Stars were like pumice Stones, and that they 
were the breathmgs of the world. But Xem^ 
phanes tile founder ofthe£&(i«Vife<ye5fays,they 
are compofed of inflamed Clouds which in the 
day lime are quenched, and in the night are 
kindled again, and that the riiiog and fetdng 
«i the itars, is nothing elfe but the kindling 
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tld quenching of them. .Anaximandtr ih.oa^t 
the Sun did very much refemble the nave of 
a. Chariot vifheel, which is hollow and lull of 
fire, the fire of which appears to us through 
its mouth, as by a pipe that is burning. And 
Anoitimenes faid thai when the Sun was eclipl^ 
ed, the fiery mourh of ic was ftopp'd sad 
hinder'd from perfpiration. Heraclitus tells us 
that the eclipfe of the Sun was after the man- 
ner of the turning of a boat, when the con- 
cave as to our fight appears uppermoft, and 
the convex neithermoft. Another Philofopher 
laid, that when the Sun was eclipfed, it was 
extinguilhed. Thefe indeed are ftrange no- 
tions, but yet they will feem much ftranger 
if we confider that thefe men lived alter j 

ifiba/cj, who had foretold an eclipfe of the Sun 1 

by his knowledge that the Moon was to be 
at fiich a time in a direi^t line betwixt him 
and it. Such an averfion it leems thefe Phi- ' \ 

lolbphers had to build upon other men's ol>- 
fervations, that they would rather fpeak utt- 
fufierable nonfenle, than be at the pains to 
confider what was obferved before them by 
wifer men than thenifelves. 

But who without indignation can hear the 
abovementioned Xcnophanss maintain, that the 
earth was founded and rooted in an infinite 
depth^ or Epicurus the JVm-ld-maker allert, that 
the Earth was in the Ihape of a Drum, and 
chat we dwell upon the plain furface of it, 
tbo', long before either ofcheir times, it was 
B 3 de- 
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(lemonftrated by the Mathematicians, that the 
Earth wasof a fphericil fii^urc, and they had 
given rules to take the dimeulions of it? The 
fame Epicurus affirms, in contradiftion both to 
fenfe and reafon, that the Sun, Moon, and 
Stars are no bigger than they appear to us to 
be, and for any thing that he knew to the 
contrary, the Stars might be kindled in the 
Eaft Quarter and extinguiflied in the Weft, or 
that there might be a new produftion ofStara 
every day, fo that every day there arofe a 
new Sun. I am fiire a Blind man, who had 
never fcen either Sun or Stars, could not have 
given a worfe account of them, than this Phi- 
lofopher has done^ and yet with an unpar- 
donable boldnefs he pretended to tell us, how 
the ■^''orld wa'3 made, when it is plain he 
knew not what it was. 

He viho defires to know more of the wild 
notions of the old Philofophers, may confult 
Dicgems Laertius., or Plutarch's Books of the 
fentiments of Philofophers. 

But perhaps our Moderns will fay, that thefe 
indeed were the ridiculous ^ncies of the old 
whimfical Philofophers, and it is no great 
matter what they thought, but that now in 
iJiis Learned and Inquilitive Age they have 
at laft found out the true and fohd Philo- 
fophy. They do now perceive the iiitmate 
effencc of all things, and nave difcovered Na- 
ture in all her works, and can tell you the 
true caufe of every effeft, from the fole prin- 
ciplea 
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ciples of matter and motion. If you will be* 
lieve them, they can inform you exaftly, how 
God made the World ; for tnejr do now ccni- 
prehend the greateft myfteries in nature, and 
underftand the Oeconomy of living Bodies : 
Nay they underftand alio very exa£Vly the 
theory ot the Soul, how it thinks, and by what 
methods it operates on the Body, and the Bo* 
dy on it* Thefe indeed are great difcovc- 
ries, and mi^ht well demand our efteem and 
admiration, if they were real. But that we 
may fee how well they deferve fuch a Chap 
rafter, I will here fet downfome of their fen- 
timents, both as to the Intelle£tual and Natu<-> 
xal Syftem. 

Spinofd pretends to demonftrate that there 
is but one individual Subftance in the Uni- 
verfe, and that all particular beings are diffe- 
rent modifications of the fame fubftance. Ano- 
ther Philofopher, viz. Dr. Mbrey will have 
Souls, belides the three dimenlions which be- 
long to Bodies, to have a fourth, which he 
calls the Souls effential fpjjhude^ by which it 
can contra£t or dilate it lelf when it pleafes. 
Mr. Hohhs thinks Incorporeal Subftances a 
flat contradiftion, and that therefore it is al- 
together impoffible there Ihould be any fuch. 
Bat a new * Philofopher has much out-done ♦!>. Bw 
any I have yet mentioned, in a Book lately ^^*- 
Printed concerning Reafon; there he afliires 
MS that there is but one univerfal Soul in the 
World^ which is omniprefent ^nd a6ts upon 

B 3 all 
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all particular organiied Bodies, and makes 
them produce aftions more or lefs perfeft in 
proportion to the good difpolition of their 
Organs, fo that in Beafts, that Soul is the 
principle of the fenfitive and vital funftions; 
in Men it does nod only perform thefe, but 
alfo all other rational a£tions, juft as if you 
would fuppofe a hand of a vaft extenfion, 
and a prodigious number of fingers, playing 
upon all the Organ-pipes in the world, and 
making every one found a particular note 
according to the difpolition and fi-ame of the 
pipe, fo this Univerlal Soul a£ting upon all 
Bodies, makes every one produce various ani- 
ons, according to the difterent difpolition and 
ftame of their Organs. This opinion he as 
confidently aflerts to be true, as other men 
believe that it is falfe ; tho' it is impoflible 
he fiiould any other way be fure of it, 
but by Revelation, and I believe he will 
find but few that will take it upon his 
word. 

Monf. Malhrmch the famous inquirer after 
Truth, having made a long and deep fearch 
how the Soul comes to have its Ideas, has 
found out at laft, that we perceive not the 
things themfelves, but only their Ideas, which 
the Soul fees in God. " For fays he, the 
" Soul is united to God in a much ftrifter 
'* and more eilential manner than fhe is united 
•' to the Body ; and this union is by his pre- 
*' fence, fo that ic may be faid, chat God is 
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** the place of Spirits, as fpacc is the plact 
** of Bodies. He tells us alfo, that fince God 
<* has the Ideas of all beings in himfelli the 
<' Soul muft needs fee what there is in GcnI 
*' which reprefents created beings; for Bo 
" dies are not vifible of themfelves, tliey not 
** being able to aft upon our mind, nor re* 
« prefent themfelves to it ; therefore they 
« being unintelligible in their own Natures, 
" there is no poflibility of feeing them, ex- 
<* ccpt in that being, which contains them at^ 
« ter an intelligible manner*. Bodies there- 
fore and their properties are feen in God, fo 
that a man who reads this Book does not 
really fee the Book it felf, but only the Idea 
of it, which is in God. Is not a man now 
much the wifer for this unintelligible jargon? 
I would fain know what the Author meant 
by hisfeeing every thing in God by its Idea, 
for I muft confefs that the oftuer I read his 
long lUuftration on this point, I underftand 
it the lefsi and 1 know as little how I 
have my Ideas, as I did before. If he had 
told me that the Soul faw its Ideas under the 
Concave of the Moon's Orb, where they fay 
Piato placed them, I could have had fome fort 
ofconfiifed notion of that manner of feeing, 
but this manner of feeing Ideas, is far beyond 
my imagination. I am fare that I cm tieither 

* Sw the PM»ct and Page t2y. prfifiri, dgdPug* 147." 
fart fitord. Oxtbrd EJHiojt. 
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fee the Idea if it in God^ or any where elfe ; The 
truth is, 1 have not fo couragioufly refilled 
my fenfes ; as that Philofopher advifes, as to 
be able to penetrate fuch a folid piece of noit- 
fenfe. 

The fame Philolbpher afKrms that Bodies 
of their own nature are neither heard, feen, 
iinelt, nor tailed, and when for example we 
tafte any thing, the Body tailed cannot 
produce any favour in us, but God Almighty 
takes chat occaiion to ftir up that fenfacion 
in us, to which the body does not really con- 
cur. Nay according to him Ic is impoflible 
for any man to move his own Arm, but when 
he is willing to move it, God takes it and 
moves it up and down, as the man,whofe Arm 
ic is, wills. If a Rebellious Son or Subje£t 
murdier his Father or his Prince by ftabbing 
him, the Man hirnfelf does not ihruft the 
Poiniard into his Father's or Prince's Bread, 
but God Almighty does it, without any other 
concurrence of the Man but his will. Thefe 
indeed are ftrange and unaccountable fan- 
cies, But he proceeds ftill further, and afSrms 
that no fecond caufes aft, fo that no Body 
tho' moved with never fo great a velocity 
againft another can be able to drive that other 
before it, or move it in the leaft, but God 
takes that occaiion to put it in motion. Ac 
this rate one need not fear his headpiece 
tho' a Bomb were falling upon it with all the 
ibice that Powder can give it, for ic could 
not 
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not {a much as break his Skull, or finge his 
hair, if God did noc take that occalion to 
do ic The nioft natural agents with him are 
not fo much as inltruments, but only occa- 
fions of what is produced by them, lb that a 
man might freely pafs thorough the fire, or 
jump down a precipice without any h^riii, if 
Goo. Almighty did not take that occajiun to 
burn him, or daih out his brains. 

To prove that our moderns arc as wild, ex- 
travagant, and prefumptuousasany of the An- 
cients either Poets, or Philofophers, I may 
inAance in Dr. Cornier^ w hole imagination has 
taken a flight beyond the fpheres of fenl'e and 
reafon. Other Philofophers were only ambi- 
tious to explicate nature, ar.d the common e£- 
fefts of it, but no lels a lubje£l can fatisfy him, 
than the Omnipotent Author of nature, ana 
his extraordinary and miraculous a&s, which 
he pretends to expliin, lor he thinks he ui^ 
derftands them as well as he does the com- 
mon Phenomena of Nature. This I believe 
will be granted him without much difficulty, 
for there is very good realbn, to believe, that 
the works of Nature, are its much hid Irom 
him, as the myfteries of it, which he treat? 
o£y are from others. And tho' he talks that 
he haa well conlidered the Laus of motion, 
and the force of Nature, yet it is plain t!ut 
hfi knows not how to determine v^hat pro- 
portion of motion there is in two bodies whotc 
bulks and velocities are given. One can nei- 
ther 
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tlier be the wifer or better for what he ha» 
written, except to be convinced of the reafon- 
ablenefs and excellency of modefty and hu- 
mility, feeing his attempts are as unfuccefs- 
ful, as chey are fliamefully impudent. And 
yet his Book muft have the Sacred name of 
EvangeUiim ptefixt to it, for which the Di- 
vines Ihould feverely Chaftife him, to whom 
I leave him. 

But M. Des Cartes the great Matter and de- 
liverer of the Philofophers from the tyranny 
ot, Arifioth^ i*to be blamed for all this, for 
he has encouraged fo very much this pre- 
fumptuous pride in the Philofophers, that they 
think they underftand all the works of Na- 
ture, and are able to give a good account of 
them, whereas neither he, nor any of his fol- 
lowers, have given us a right explication of 
any one thing. So ridiculous are the things 
he has delivered in bis principles of PhilofS- 
phy, that it is a wonder how they fliould be 
believed by any, but it is ftill a greater won- 
der how they came to be fo much applauded 
and received among the Learned, as they 
were. I will here fet down fome of the ftrange 
Schemes and unaccountable fancies of this Phi- 
lofopher. He allures that there is always the 
(kne quantity of motion in the World, fo that 
if all the Men and Animals in the World were 
moving, which moft part of them can do 
when they pleafe, yet ftill there would be no 
more motion in the World than there is in 
Che 
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the night time when they we at reft, 2nd 
what motion they had when they were mo- 
ving, muft be communicated to the JExhtt 
when they are at reft. Another opinion of 
his about modon, as Itrange as the former, is 
this, if there be two contiguous Bodies, A and 
B j and if B, were carried towards C, by cbo 



(^^^, 



Tcry fame ASion A is transferred from B ; fo 
that there is an equal quantity of motion, and 
aftion, in both, tho' to all men's fenfes, the 
body A feems not to be moved at all. Another 
law of motion, as contrary to fenfe as any of 
the former, is j that if there be two bodies, one 
of which is bigger, tho' by a very little than 
the other, the lefler, tho' moved with never 
fo great a velocity againft the former, which 
is at reft, can never put it in motion. Not- 
withftanding thefe and many other of his ab- 
furd notions, he had a ftrong party of the Phi- 
lofophers on his lide, and great was the out- 
cry ag!unft Jrijiotte-, for his tyrannical ufurpa- 
tion of the liberty and property of die Phi- 
loft^hers to think and fay what they had a 
minil j tho' what they faid was much more 
ji^ura than Anjiotk'% i*|!M%«(t, or the School- 
men's 
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men's fubftantial formes, which much give way 
to Monf. Des Cartes's ingenious hypothefis, 
who, as his followers pretended, could folve 
fill the phcenomena in nature, by his principles 
of matter, and motion, without the help of 
attraftion and occult qualities. He was the 
firft world-maker this Century produced, for 
he fuppofes that God at the beginning created 
only a certain quantity of matter, and motion, 
and from thence he endeavours to Ihew, how, 
hy the neceflary laws oi Mecbmijincy v<;\t\io\it 
any extraordtnary concurrence of the Di\ine 
Power, the world and ail that therein is 
might have been produced. Nay he was fo 
bold, that he pretended he could folve that 
infuperable problem, 'uiz. having a quantity of 
matter and motion to produce any animal. But 
with what confidence could he pretend to 
(blve {o intricate a problem, who blundered fo 
much in the ealieft and moft abftra&ed things 
in nature, (for fuch are the laws of motion) 
that of the feven rules he has given us about 
motion, there is but one of them true. 

I wonder therefore why Mr. Wotton in his 
reflections on ancient and modern Learning, 
** Ihould fay that Des Cartes joined to his 
** great genius an exquilite slcill in Geometry, 
** lb that he wrought upon intelligible prin- 
*' ciples, in an intelligible manner, tno' he ve- 
*' ry often failed of one part of bis end, name- 
" ly a right explication of the Phaenomena of 
" nature, yet by Marrying Geometry and 
" Phy- 
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" Phyficks together, he pm the World ia 

" hopes of a Mafculine ofepring. This I think 
is a clearer demonltration than any in De$ 
Cartes's principles of Phiiofophy, that Mr. 
Motion either underftands no Geometry, or 
clfe that he oe\er read Da Cartes's principlea, 
for from the beginning to the end of tliem 
there is not one demonftration drawn from 
Geometry, or indeed any demonftration at alL 
Exce^t Mr. }f^otton will fay, that every thing 
that is illuftrated by a figure, is a demonftra- 
tiotK and then indeed he may produce enough 
of (uch demonftrations in his Philofophical 
works. So £ir was Des Cartes from Marrying 
Phyficks with Geometry, that it was his great 
fanh that he made no ufe at all of Geometry 
in Philofophy, It may perhaps be thought that 
he underrtood Geometry as well as moll of 
his cotemporaries, and therefore Mr. Wottoa 
might have prefumed, that he ought to have j 

joined Geometry to natural Philofophy, but ^ 

lincehe alTertsthat he actually did fo, 1 think 
it a convincing argument that he makes him- ■ 

ielf a judge of thmgs he does not underftand. 
But what he falfly afcribes to Dcs CarUSy is i 

really true o£ Galileo and Kepler, who, by the 
help of Geometry have difcavered Phylical 
truths that arc worth more than all Vcs Car- 
tes's Volumes of Philofophy, who was fo fiir 
£'am applying Geometry and oblervations to 
natural Philofophy, that his w hole Syftem is 
tmt one continued blunder upon the account 

of . 
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of hia negligence in that point. This I can 
eafily prove by Ihewing that his Theory of the 
Vorttcssy upon which his Syfteme is grounded, 
is abfolutely falfe. The great Philofopher of 
this age, the molt Ingenious and Incomparable 
Mr. I^lewton by his great and deep skill in Geo- 
metry, has Ihewea that the periodical times 
of all Bodies which fwim in Vbi-tex, muit be 
direftly as the fquares of thetr diftances from 
the center of the Vortex. But it is evident 
from obfervations, that the Planets in turning 
round the Sun, obferve quite another fort of a 
law than this, for the Iquares of their Perio- 
dical times, arc: always as the cubes of their 
diftances, and therefejre fince they do not ob- 
ferve that law, which of necefiity they muft, 
if they fwim m a Vertex^ it is a demonftration 
that there are no vortices, in which the Pla^ 
nets are carried round the Sun. 

Belides if the earth were carried in a Vor- 
tex, it muft neceffarily move fafter, when it is 
in the beginning oiVirgOy where the fluid is 
in a narrow fpace^ (and by confequence moves 
fo much the fwifter,) than it would do when 
it is in the beginning of Pifces^ and that in 
the proportion of three to two, which is di- 
leSly againft experience, and obfervation. 

It is impolfible therefore upon this, and a 




great many other accounts, which Mr. Newton 
Kas ihew'd in his principles, that the earth 
and the other planets can move in a Vortex. So 
that the notion of a K«rf«x being ruined, the 
whole 
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whole Cdrtefian fyftem muft of neceffity fiD to 
the ground ; and that world, whofe origina- 
tion he pretended to have deduced from Me- 
chanical principles, muA be a wild chimera of 
faisown imagination. 

I cannot pafs without refle&ing upon ano- 
ther great error in the Cartefian Philofophy, 
which he committed purely for want ot due 
obfervations. And that is, his reafon why at 
the Moon's oppofition, or conjunSion with 
the Sun, the Tides Ihould be greater than at 
her quadratures. To explain this, he makes 
the Moon move round the earth, in an El- 
liplls, in whofe centre the earth is placed, 
io that by this means, the Moon will have two 
jfpogtons, and two Perigeom, and he fays that 
the Moon is in one of her Perigeons always at 
the rime of her oppojition, or conjun&ion, and 
by this means ihe prefles then more ttronely 
upon the Sea, than ihe does at her quadra- 
tures, at which time according to him flie is 
always in one of her ApogeottSy and therefore 
her preffure muft be weaker. All this is fo 
ootorioufly falfe, that there is no Almanack- 
maker but can demonftrate the contrary, and 
if he had but in the leaft conlideted the The- 
ory of the Moon, he might eafily have leen 
that the Moon is as citeain her A^geans ac 
new and full Moon, as ihe is in her Perigtons 
jit that time, tho* it feldom happens ac the 
Isnatioos that &e is exa&ly in etcher. 

By 
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By this it may fufficiendy enough appear, 
that the moft ingenious thoughts in the Carte- 
fian Philofophy, are falfe, and difagreeable to 
nature, which I have Ihew'd not only becaufe 
the Philofophers of that fe£t have pretended 
to fo very great things, as to give a true ac- 
count of all the Phaenomena's in nature, wliilii: 
they underftand fo very little, that they have 
not given us a right explication of any one 
thing ; but alfo becaufe Mr. Des Cartes^ the 
author of that Se£t, was the 6rft who intro- 
duced the fancy of making a World, and de- 
ducing the origination oi the Univerfe from 
Mectianical principles. Which notion has been 
fo ftitly maintained by his admirers, that by is 
they have given the ignorant Atheitls (for fo 
are moft of that perfwafion ) fome plaulible 
pretences for their incredulity without any 
real ground. 

But of ail Philofophers, thofe have done Re- 
ligion die leaft iervice, who have not-only 
allerted, that the world was made by the 
laws of Mecbanifm, without the extraordina- 
ry concurrence of the Divine power, but alfo 
that all the great changes which have hap- 
pened to it, fuch as the Deluge, and other 
great effefls delivered to us as miracles by 
the facred writers, were the neceflaryconfe- 
quences of natural caufes, which they pretend 
JO account for. Thefe contrivers of Deluges, 
have fiirniflied the Atheift with an Argument, 
which upon their fuppofuion is not {o eafily 
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^nfwer*d as their Theories are made. Which 
is this. 

The World they will fay, was nevef ei- 
ther made or created by God in time, but 
did exift from all eternity, without any 
change, or alteration, but fuch . as happened 
from pure Mechanical principles, and caufes, 
and the true reafon^ why there remain no re- 
<x>rds ; or traditions of ^d:s done in the time 
beyond four or five thoufand year^ is be- 
c^pfe there has happened a Deluge, die me- 
mory of which is ftill preferved, and this 
Deluge being the neceflary confequence oi 
natural caufes, did fweep away all mankind, 
and with them the memorials of all former 
• ^^s, only a couple of ignorant country peo- 
ple fome way or other, faved themfelves from 
the univerfal Cataftrophe, and from their oft 
ipring the earth was again replenifhed, and 
arts and fciences invented, which our fore**- 
fohers before that deluge undcrftood more 
perfe^ly than we do now. 

This they will tell you is their hypothefis, 
and they will not be beaten eafily from it, 
lince ic may be defended as well, as any 
other Philofophical Theory which pretends 
to give an account of the origination of the 
World, and is as precarious as their own 
fyfiem of principles which they pretend is 
very poffible, fince feveral Philofopners have 
fliew^d various ways, how there might have 
Ipppexied fo univerfal a deluge, from Mech^ 

C nical 
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nical principles, and the neceflary laws of 
morion. 

Thus we fee how thefe flood-makers have 
given the Atheifts an Argument to uphold 
their caufe, which I think can only be truely 
anfwer'd by proving an univerial Deluge 
from Mechanical caufes altogether impolfi- 
ble. And therefore 1 defign to ftiew thai: 
the mort ingenious Theories tram'd upon that 
account, come far ftiort of the defign of the 
Framers, and that the great and wondeiiial 
efFefts, which they endeavour to explain, 
could never have rifen from the caufes they 
aflign. 

This I intend to do by fhewing that 
their Theories are neither confonant to the 
eftabliJhed laws of motion, nor to the acknow- 
ledged principles of natural Philofophy, of 
that Philofophy I mean, which is founded 
upon obfervations and calculations, both which 
are undoubtedly the moft certain principles, 
that a Philofopher can build upon. It is in 
vain to think that a iyftem ot Natural Phi- 
lofophy can l^e framed without the afliftance 
of both, for without obfervations we can 
never know the appearances and force of 
nature, and without Geometry and Arithme- 
tick we can never difcover, whether the caufes 
we aflign are proportional to the effe£ts we 
pretend to explain. This the various fyftems 
of the Philofophers do evidently Ihew, 
which are by fer more diltani from the truth, 
than 
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dian diey are firom one another. And I hope 
it will appear yet pWner by the ioWoyfing 
examinatioii of Dn Burnet's T'hiory of the 
Earths Whidht tho' it has been publifhed 
many years^ and has been animadverted uppn 
by teveral, yet it has not been fo folly re- 
feted as it might have been, nor has any one 
fliew'd the greateft miftakes in it. Nay, Mn 
Er^fmus Warren^ who has wrote the greateft 
Volom againft it, in my opini(xi has fpoken 
die ieaft ienfe abcHit it. , 

He begins his difcourfe with a faying of 
an old Heathen, that Philofc^y is die greats 
eft' gift diat ever God beftowed on man. 
Which I wiU not deny, fince he has been at 
fo much pains to make a Panegyrick on the 
ttfe&lne& of it. Bat it is plain to any who 
wiU be at the pains to read his Book, that 
God has thought fit to beftow but very little 
of that great ^ft upon him. And that the - 
world may not think that this is faid out 
of ill nature and without grounds, I will 
give them a taft of his Philofophy, Geo- 
metry, or Geography, (call it which you 
pleafe.) He deligns to calculate how much 
colder the Poi^j would be if the earth were, of 
an Oval figure, than if it were perfeftly Spheri- 
cal. To do which he fuppofes that a Circle form- 
ed into a moderate Oval, will have its Poles 
at leaft a fortieth part farther diftant from 
the ^quatoTy than it it were perfeftly fpheri- 
cal. ^* Now according to tHis proportion, 

C z ^< allowing 
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^^ allowing the earth to be 7000 miles in 
^^ Diameter and adding a fourth part to ren- 
^^ der it Oval, viz. 17 jo nulea thicknefs^ 
*^ the earth at each Pole muft bear above 
^* fourteen degrees latitude more than if it 
^^ had been round. So that the hvpothefis 
^^ which, removes its Poles fo mucn iarther 
^* from the Sun, muft alfo allow the «old 
" thereabouts to be proportionably augment- 
^^ ed. Jnd thd in the hundred and fourth de* 
^^ gree of latitude (as we muft call it,) on 
** each fide of the ^equator, that is, at the 
^^ very Poles, there might nave been a per- 
^^ pe.tual day, ^c. * 

This is the firft dme I ever heard that 
there could be more than ninety degrees be- 
tween the pole and the asquator, but he thinks 
v'^e has fairly made it out that there can be 
•■:' ^ hundred and fi>ur degrees between tbem, 
and therefore, there muft be four , hundred 
and fixteen degrees in the whole circumfe- 
rence, and then, every right angle being on- 
ly proportional to ninety degrees, there 
muft be more than four right angles about 
one point, and therefore the Corollary of 
the 13 th of the firft of Euclid muft be talfe. 
Thus has that fubtle Philofopher not only 
fubverted Dr. Burnet's ^heory^ but alfo £«- 
clid's demonftrations, and that by an argu- 
ment which the dull Mathematicians could 
never difcover. 

But 

* ff^arrens Geology fage 116, 
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But I will leave Euclid to his mercy, and 
anfwer that part of his argument that con- 
cerns the ^eory: which is eafily done, if he 
will confider that the difference between the 
poks oi xht earth's dillance from the Sun, 
and the equator of the earths diftance from the 
Sun, even tho' the earth were ten times more 
Oval than he would have it, is fo very in- 
conliderable that it does almoft bear the fame 
proportion to the whole that a point does to 
a line, for the Mathematicians know that the 
diameter of the earth is biit a point* in re- 
fpe6t of its diftance from the Sun, ana there- 
fore two lines drawn from the Suns centre 
to any two points of it are very near in a 
proportion of equality, fo that upon the ac- 
count of a greater or leller diftance of the 
parts of the earth from the Sun, thpre can 
be no fenfible alteration of heat or cold. 

But I am afraid this is a little too fiir be- 
yond Mr. Warren's capacity, however to fur- 
prize him a little more, I will tell him, he 
IS fo far out in his account of the cold at 
the poksy that tho' the North pk be much 
colder in the Winter than it is in the Sum- 
mer, yet it is fome hundred thoufands of 
miles nearer to the Sun in Winter than in 
Summer. If he pleafes to confult the Aftro* 
nomers, they can demonftrate the truth of 
this to him. 

I beg Mr. Warrens pardon for bringing 
him into this place, I ought to have been 
fayoofable to hmi, he being one of my Affo- 
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ciates againfl; pr. Burnet. But I was willing 
to produce him as an inftance, to Ihew how 
unfit a raan who underllands no Ge<metry, 
ja to write a book of Natural Philofoph}\ 

But to return to the fheory^ I cannot byt 
acknowledge, that there was never any book 
of Philofophy written with a more lotty and 
plaufible ftile than it is, the noble and elegant 
(defcriptions the Author gives the fubje£t he 
treats of, Ihew that he has a great command 
of Language. His Rhetorical exprelhons 
may ealily captivate any incautious reader, 
»na make him fwallow down for truth, 
what I am apt to think the Author himfel£ 
from the facred character he bears, deligned 
only for a Phiiofophical Romance, feeing 
that an ordinary Examination thereof^ accor- 
ding to the laws of Mechanifme cannot but 
ihew, that he has aflx;d the part of an Ora- 
tor much better than he has done that of 
a Philofopher. For in reality none of thefe 
wonderful effects, which he endeavours to 
explain, could have proceeded from the 
caufes he affigns. And to demonftrate this 
is the defign of this fmall Treatife, in which 
I will not inquire how far the Theory is 
jigreeable to Holy Scriptures, that being a 
work already done by others, who I pre- 
fume underftand thatSubjeft better than I do, 
peiiher will I confine my felf to follow the 
Author from Chapter to Chapter, and find 
Ji'aplt with every thing contain'd in the 
Theory 
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Theory, lead it fliould look more like fpite- 
ftilne& and ill nature than a diligent feaich 
ftfier Truth. My delign therefore is to 
chooTe out fome of the principal heads of 
tbe.JTheoiTf and having Ihown them to be 
£jfe and diiagreeable to the laws of Mecha- 
oiline, the reft muft all fall to the groond 
of CQurfe. 
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CHAP. I. 



^/ Examination of the Theorifls 
general Argument 'which he ufes to 
prove the Truth of his Theory. 



IN the fecond and third Chapters the 
Theorift makes way for an Argument 
which he alledges in his feventh to prove 
the truth of his Theory^ viz. that all other 
■wayes for rhe esplication of Noah's Flood 
are &lfe aijd impoflible, and that he has 
given the only poflible, and confiftent Idea 
of an uni verfal flood, and therefore it came 
%o pafs the way he has affigned and no other. 
This Argument we fee is founded upon two 
Propofidons. ifl. That no other way is 
poflible, and idly. That his own Theory is 
an intelligible and confiftent explication of 
the univerfal flood. This laft Propofition I 
jutend to examin in the following Chapter, 
and the firft in this* 

The Theorift, to prove all the common 

ways of explicating the univerfal deluge falfe 

and i.ripoliljjlej Calculates the quantity of 

watsr. 
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water, which would be fufficient to cover tho 
whole Earth, above the Tops of the higheft 
IVlountains, and finds that no lefs than eight 
Oceans of water could be fufEcient for fuch 
a Work. Now it is certain (fays he) thaij 
fuch a ftock of waters could neither come 
from the Sea, the Rain, or fubtetraneous 
Caverns, and Channels of the Earth, there 
being no fuch quanrity of water in Nature, 
as would be requifice for fuch a Purpofe : ' 
and therefore the explication of the deluge 
from thefe caufes is impoffible. Neither will 
he allow any fuperceleftial waters to make up 
:the eight Oceans neceflary for the deluge. 
For ifthere were any fuch waters, the Hea-. 
vens above where they lay muft be either fo- 
lid or fluid. If folid as Glafs or Chryftal, 
how could the waters get thro' them to de- 
fcend upon the earth ? If fluid as the Air or 
Mther^ how could the waters reft upon them, 
it being heavier than Air ? But it you witt 
fuppofe, that waters were brought down from 
this imaginary region, to drown the world, in 
that vaft quantity that would be neceflary, 
what became of tnen> when the deluge cest 
ed ? It would be a hard task to lift leven or 
eight Oceans of water uo among the fpheres, 
and there is no room for them here below. 
Thus the Theorift thinks, that the vulgar o- 
pinion makes the deluge impoflible and unin- 
jtelligible upon a double account, both in re- 
quiring 
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quiring more water than can be found, and 
more, if found, than can be difpos'd o£ 

This is the fumoftheTheoritfs Argument, 
why all other methods and explications of 
the deluge are falfe, and impoifible, which 
I have here related, becaufe I think ic an evi- 
dent demonftration of the impoffibility of all 
Natural and Mechanical explications of the de-^ 
luge whatlbever, even his own not excepted, 
as I Jliall fliew in its due place : it being im- 
pojTible for Nature, not alfifted with extraor- 
dinary divine power, to bring fo much water 
upon the earth \ and if it were once brought, 
it is as impoffible to remove ic 

But all this does no way prove, that the de- 
luge might not have been brought upon the 
earth by the Almighty power of God. Can- 
not he bring out the waters from the deep 
or the Abylfe as from a Storehoufe, and fu- 
ftain them from running down again with the 
fame eafc he made the waters of the Red Sea 
fland on a heap, while the IfratUtes pafled 
through ? Is any thing of this nature too hard 
fcr the Almighty to perform? Might not he, 
if there were not enough in the abylfe, bring 
water on the earth from the Heavens above, 
which might have been there from the Cre- 
ation notwithftanding the Theorift's queftion, 
How could they reft there ? Since the fame 
power might keep them in their place, that 
detains the Moon or any other of the Pla- 
nets in ?heir orbits ; and perhaps from fome 
of 
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cf thefe, or from other places beft known tQ 
the Divine wifdom, fome of this water was 
brought upon the earth, and afterwards re^ 
mov'd by the Ononipotent hand of God who 
pnly worketh great wonders. Is not this a 
much eaiier and ihorter account of the de- 
luge than the Theprift% which is built upon 
falie and precarious principles, and inconfe- 
quential conclufions, which after all will not 
$e fufficient to produce the deiired eilefi ? 

But it feems the Theorifl is not very wil- 
}mg to acknowledge that Cod Almightyr had 
^y hand in that great Cataftrophe of the 
world, tho' it be j^lainly told us in Scripture 
that he was the immeoiate Author thereof 
Gtn. 6. 17. Behold^ (faith God) /, even /, do 
iring ajtood of waters upon the earth. Nor do I 
/ee any reafon why he ought not to acknow- 
ledge the univerfal deluge of the world to be 
Miraculous, a3 well as the deftru&ion of So^ 
4(m and Gomorrah was by raining of Fire and 
Brimiloiie'^ fince they were both fent as pu* 
nifhments for the fins of men: neither of 
which, without doubt, had ever happened if 
man had continued in the Hate of Innor 
cence. 

The Scriptures give us an account of fer 
vera! Miracles wrought by the hand of Om«r 
mpotence upon occafions, which did not fo 
neceflarily require them. Why ought we 
then to deny tnis univerfal deftru£kion of thp 
^rth (p be ipirac\ilous ? Miracles are tb^ ^rea; 
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and wonderful works of God, by which he 
flieweth his Dominion and Power, and that 
his Kingdom reachech over all, even Nature 
her feli^ and that he does not confine himfelf 
to the ordinary methods of a£ling, but can 
alter them according to his pleafure. Were 
not they given us to convince us of the facred 
truths contained in holy Scripture ? Was it 
not by the dernonftrauve force of Miracles 
that Mofes and the Apoftles proved their di- 
vine Miflion, beyond all that other Framers of 
Religions could pretend to ? And tho' our holy 
Faith ftands fo well confirmed by real mira- 
cles, that we are neither to make nor admit 
of any falfe ones, yet certainly we are not 
to detra£^t from the value of the true ones, 
by pretending to deduce them from Natural 
una Mechanical caiifes, when they are no ways 
explicable by them. It is therefore both the 
eafieft and faifeft way, to refer the wonderiiil 
deftru£lion of the old world to the Omnipo- 
tent hand of God, who can do whatfoever he 
pleafes. 
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Chap. II. 
Of the Chaos, 

THAT the Earth vas formed from a 
Chaos^ muft be unqueftionably own'd by 
all, who acknowledge the Holy Scriptures, 
for they tell us, that in the beginning the 
Earth was without form and void^ and darknefs 
was upon the face of the deep : which is a molt 
excellent defcription of that Chaos, from 
which the world arofe. From it therefore the 
Theorift begins to frame his Antediluvian 
earth by the fole help of Natural and Me- 
chanical caufes. He luppofes the Chaos to be 
the matter of the earth and heavens, without 
form or regularity, reduced into a fluid 
Mafle, wherein are the materials and ingredi- 
ents of all Bodies mingled in confulion one 
with another, without any order of higher 
or lower, heavier or lighter, folid or vola- 
tile. The firft change he imagines that did 
happen to this Mafle, was, that the heavieft 
and grofleft parts funk down towards the mid- 
dle of it {fox there he fuppofes the Center of 
its gravity) and conftituted the hard and fo- 
lid 
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is, that Monf. Des Cartes never thought of 
making the exterior Orb of oily liquids, 
which the Theorift aflerts to be abfolutely ne- 
ceffary towards the formation of tlie cruft. 
For ir it wete not, fays he, for the oily liquor 
which fwims upon the furface of the Abyfs, 
the particles of earth which fel! thro' the air 
had funk to the bottom, and had never form- 
ed the exterior Orb of earth. 

But notwithftanding this, I believe it may 
be eaiily made evident (tho' neither of their 
Syftems are true) that the Theorift's hypo- 
thesis is the worft of the two. Which I will 
prove from his own conceifions : for he has al- 
ready own'd that the oily liquor is much lighter 
than the watery Orb. He has mentioned alfo 
that the terreltrial particles when falling from 
the air, if the Orb were only water, would 
fink to the bottom ^ and therefore thofe par- 
ticles mufl: be heavier than water. From 
thence, I think, it does neceflarily follow, 
that thofe terreftrial parricles muft alio be hea- 
\ier than the oily fluid which is lighter than 
water, and therefore they will more eafily 
defcend thro' it than they did thro' water, it 
being well known that there are feveral bodies 
which will fwim in water, but fink in oil. 

But that which feems to have deceiv'd the 
Theorill in this point was, that he had ob- 
ferved that fmall duft, tho' fpecifically heavier 
than oil, yet being thrown upon it, it did not 
link, and therefore he concluded, that a great 
deai 
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deal of it, if call upon the Sur^e of oil, 
after the fame maimer, would aoc defcend, but 
form a folid concrete fubftance npon the fur- 
iace of the oil. But this conleouence will 
foon appear (o be falfe, if we conJiaer the true 
reafon why fome bodies, tho' fpecificaUyheavi- 
er than the fluid in which they are put, do not 
fink, but fwim upon die furface : which is this ; 
That there is fcarce any liquid in nature which 
is abfolurely fluid, and whcfe parts do not re- 
ilit feparation one from another, and therefore 
will fomewhat hinder or retard the defceot 
of bodies thro' them. Now this relirtance 
(all other things being alike) is always pro- 
pordonal to the furface of the body defcend- 
iDg: fo that fmall bodies, whole weight or 
force to move or feparate the parts of the tluid, 
is but very little, may have a fur&ce fo large, 
thac they cannot overcome the reiiftance of 
the fluid ; that is, they cannot make way for 
their defcent thro' the ilaid, and therefore 
muft fwim upon the furface of it : but the fur- 
faces of bodies not increafing in the fame pro 
porcion with their folidities or weights, imali 
bodies will have a greater refiftance in pro- 
portion to their weight, thin greater ones of 
die fame intenlive gravity, and confequently 
the one will defcend when the other cannot. 
As for example, fuppofe afphere of an inch di- 
ameter was pun into an oily fluid, whofe re- 
finance wasjuft equal to the force of gravity 
in the defcending body : there being an seg^ai- 
D librium 
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of water ihould fuftMn fuch an immenfe heavy 
Orb, in which was not only the fofi earth, 
which in few places is ten foot deep, but alfo 
a prodigious quantity of floncs ana minerals 
much heavier than water : for it is certain that 
thefe great heavy bodies muft have funk to the 
bottom if they were left to themfelves, and yet 
even thefe bodies make up the greateft part of 
oar outward earth. I know the Theoiift does 
boldly affirm, that there was neither Metals nor 
Minerals in the primitive earth ; but this is 
both contrary to reafon and Scripture, for the 
Holy Scriptures tell us, that Tubal Cain be- 
fore the floud, was an inftrufter of every Arti- 
ficer in firafs and Iron : and I would fain know, 
how there could be fuch Artificers before 
the floud, when, according to him, there 
was no fuch thing to be feen as Metals. Be- 
fides, 'tis hardly poffible to build an Ark, that 
ftould contain all the terreftrial and aerial . 
animals, without Iron. The ^merieaHi without 
any Iron made themfelves fmall Cannoes of ' 
one folid piece of Timber which they hollow- j 
ed by burning, but it would be a ftrange Tree ^ 
that was of the dimenfions of the Ark, and j 
could contain fo many animals as it did. i 
Thefe things do (in my judgment) plainly ] 
Jhow, that the Theorift's opinion in this point 
is utterly falfe. [ 

From what I have already faid, 1 think, if 

may be clearly demonftrated, that the Fabrick 

of the earth can never be -deduced from a 

Cha( ' 
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Chaos, by the fole help of Mechanical princi- 
ples and Natural caufes. For it is eviiient to 
any one who has eyes (tho' there have been 
fame wife Philofophcrs of another opinion) 
chat che Land is higher than the Water ^ tnd 
it is alio plainly experienced, that com- 
mon arable earth or clay is much heavier than 
water : and if we defcend into the Mines or 
Pits, we (hall find the matter there to be three 
or four times heavier than the earth above. 
Now it is plain from what I have already 
proved, that in a Chaos, the true change that 
would follow from Mechanical principles and 
Natural caufes, is, that if all were fluid, the 
heavleil and folideft Bodies w ould fublide and 
fell ID the Center, every one taking plate 
according to the IpecificJc gravity j fo that 
the lighter Bodies would always be forced 
uppermoft: the earth therefore being heavier 
than the water, muft of neceflity place it felf 
nigherthe Center, and leave the water to co- 
ver the face of the whole Orb. Thus the lui^ice 
of the World could never be inhabited by any 
otfier Animal than Filhes. But in how much 
wifer order than this, has the great Creator of 
the World placed all the Bodies of the earth, 
ib that notwithftanding the greater gravity of 
the Land, it is raifed higher than the Sea, 
and dicreby made fit and habitable both for 
"^ n and beails, without the help of Natural 

t Mechanical caufes, which would have pro- 

" ' rhe eoncrary effeft. 

- > D J Several 
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Seveml other arguments might be brought 
to demonftrace that the frame of this World 
was the refult of wifdomand counfel, and not 
of the necelfary and efiential Laws of motion 
and gravitation, which could never have either 
made or fupported the World. I always won- 
der'd at the wild an extravagant fancy of the 
Phiiofophcrs, who thought that brute and 
ftupid matter would by it felf, without fome 
fupreme and intelligent direftor, fall into a 
regular and beautiful ftrufture, whofe part? 
Jhould be fo extrearaly well adapted to vari-r 
ous ufes, 35 if they had been the refult of wif- 
dom and contrivance. I will conclude this 
Chapter widi a difcourfe of theTheoriltia hip 
loth Chap. lib. 2. 

" In the conllru&ion of the Body of an 
.'* Animal, (fays he) there is more of thought 
" and contrivance, more of exquifite inventi- 
** on, and fie difpofuions of parts, than is in 
" all the Temples, Palaces, Ships, Theaters, or 
*' aay other pieces of Architediure the World 
« ever yet faw, and not architecture only, 
•^ but all other Mechanifm whatfoever, Enr 
f* gines, Clock-work, or any other is not 
** comparable to the Body ol a living crea-r 
" ture. Seeing then we acknowledge thefe 
^' artificial works wherefoever we meet with 
*' them, to be the eHcftg of wit, under- 
*' ftanding and reafonj is it not manifeft 
^' partiality or ftupidity rather, to deny the 
f* works of nature, which excel thefe in all 
degrees^ 
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** degrees, to proceed from an intelligent 
** principle? Lee them cake. any piece ot'liu- 
*' man arc, or any Machine tVam'd by the 
*' wit of man, and compare it with the Body 
" of an Animal, either for diverlity and mul- 
*' tiplicity of workmanship, or curiofity ia 
" the Minute parts, or juft connexion and 
*' dependance of one thing upon another, or 
" fit fubferviencyeo the ends propos'd of Life, 
" Motion, Ufe, and Ornament to the creature; 
** and if in all thefe relpefts, they find it fu- 
*' perior to any work of human produSioo, 
" as they certainly mull, why fhould it be 
*' thought to proceed trom inferior and fenfo- 
*• lefscaufes? ought we not in this us well 
« as in other refpc£ts to proportion the caufes 
" to the efte£t, and to fpeak truth, and bring 
** an honeft verdict for Nature as well as for 
« An? 

I delire the Theorift may apply this ex- 
cellent difcourfe to himfelf, and confider \vhq- 
iher this Argument which he produces againft 
the Epicureans and Atheifts, does not fully 
ihew the abfurdity of his own Theory. 
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CHAP. m. 

Of the Moufjtalm. 

TH E Theorift frames his Mtedilmian 
Earth, fmooth, regular and uniform, 
wtihouc MouQtains, and without a Sea. The 
proof which he brings for this bold aflertion, 
J8, that the Globe of the Earth could not rife 
immediately from a Chaos into the irregular 
form, in which it is at prefent ; the Chaos, 
fays he, being a fluid Made, which we 
know does neceflarily fall into a fpherical 
furface, whofe parts are eqitidifiant from 
the Centre, in a.n equal and even convexi- 
ty one with another. And fmce upon the 
diftin£tion of the Chaoa, and feparation in- 
to feveral elemenury maffes, the Water 
would naturally have a iuperior place to 
the Earth, 'tis manifeft there could be no 
habitable Earth form'd out of the Chaos un- 
]efs by fome concretion upon the face of the 
Water, Then laftly feeing this concrete Orb 
of Earth upon the face of the Water would 
be of the fame form with the furface of the 
Water it was fpread upon, there being no 
caufes that we know of, to make an inequality 
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in it, we muft conclude it equal and uniform, 
and without Mountains, as alfo without a Sea. 
For the Sea and all the MaiTe of Water was 
inclos'd within this exterior Earth, which had 
no other bafis or tbundadon to reft upon. 

This is the Theorift's great argament why 
the face of the primitive earth wasfmooth and 
uniform and without Mountains \ which if we 
conlider narrowly, it will apear to depend 
upon a precarious and £ilfe fuppofition, name- 
ly that the great Mafle of matter which we 
have now for our eanh, was, when in a Chaos> 
an entirely fluid Maiie, which is a hard thing 
10 be granted, fince the greateft parts of Body* 
we have in the earth, at leail fo far as we can 
difcern, are hard and folid, and there is not 
fuch a quantity of water in the earth, as 
would be requilite to foften and liquify them 
alL Befules, a great part of them, as Stones 
and Metals, are uncapable of being liquified 
by water. We muft conclude therefore that 
the Chaos was not fo fluid a Malle, as would 
be necefiary for to have its furface even and 
uniform. Why might not tliere have been in 
this great Mafle huge lumps of firm and folid 
matter, which without any form, order, or 
regularity, might be jumbled together, and 
fwiraming up and down, fome on the furface, 
and fome within the fluid ? I will leave it to 
any to judge which appears moft like a Chaos, 
this which 1 have defcrib'd, or his, which is a 
regular, uniform fluid of a fpherical figure, 
fo 
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fo compofed and mix'd with all Bodies that 
no part ot it, at leaft ac the lame diftance from 
the Centre, is thicker than another: which 
muft neceirarily tall out, it the Chaos had an 
exaft fpherical figure, as the Theorift iuppo- 
fes. It it were otherwife, it is plain by Hy- 
dnfiaucal Principles, that there the fluid 
would rife higheft, where it is thinneft, or 
lighteft \ and confequently it would not liave ' 
its furtate uniform, equally even and diilant 
from the Centre. 

Indeed, methinks the Theorift's firtt figure 
of the Chaos, does very much contradift his 
own hypothefis. There you may lee repre- 
fented great pieces ot hard and lolid matter 
of no regular figure, fwimmtng confiifedly in 
the fluid j any one of which feems to bear a 
far greater proportion, to the whole Mafle; 
than the higheft hills could do to the whole 
Earth. 

But perhaps it may be faid that ail thefe 
hard and folid Bodies being heavier thin the 
fluid in which they fwam, fell down and 
compos'd the Central foUd. And fo far I 
rauft own indeed, that all the Bodies in that 
great Maile, which were heavier than water, 
if left to the laws of gravity, would necef- 
farily fall down toward the Centre. But cer- 
tain it is that in fuch a great heap of matter, 
^d fo dit&rent mixtures of all forts, 

Moilia cam darts ^ fine pondcre habentia 
pndtts^ 

there 
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there muft be feveral that were fpecificalljr 
lighter than the water in which they fwam, 

and therefore alter that the heavieft had taJlen 
to the Centre, they would ftiU float upon the 
furEtce, fo much of them being under water 
as would equal in quantity a bulk of water of 
the fame gravity with the whole Mafle, as it 
is demonll:rated_ by v/i-f/jijwc^/^ 5. Prop^fition. 
Lih. I. Di Infidmtthns Huinido-^ fo tliac all the 
reft of the MalVe ftandiijg out or being higher 
than die fluid would compoft a Mountain. 
And that hills may be thus made, I think is 
confirmed by the obfervatiou of thofe who 
have failed in the Northern Seas, where they 
fee great Mountains ot Ice floating upon the 
top of the waters, and yet there Js but. a very 
fmall diflerence between the ipecifick gravity 
of water and Ice, it being as eight to feven 
according to Mr. Boyle's obfervations. If then 
we will luppofe all Mountains hollow and tuU 
of Caverns, there being a great many to our 
certain knowledge that are lb, or elfe joined 
to fome light matter, fo that the whole com- 
poUtion may be lighter than water or the 
fluid Chaos; this would neteflarily produce 
Mountains. 

And now 1 hope the Theorill will own that 
the evennefs and uniformity ot the earth is not 
fo neccifary a confequencc from its production 
put of a Chaos, as he at firft imagined, lince I 
have Ihewed him how mountains might have 
been form'4 from his own principles ot Stalick^ 
and 
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tnd Gravitation. Yet I am of the opinion 
chat there were other principles concurring 
to the formation of the world, befides gravi- 
tation and the known laws of motion, which I 
think it left t» themfelves would never pro^ 
duce any tolerable or habitable world. 

But luppoling the efficient caufe of Moun- 
tains unknown or impoifible to be afligned j 
yet ftill there remains the final cairfe to be 
enquired into, which will do as well for our 
purpofe. For if I prove them to be as ufeful 
to tfie inhabitants of the primitive earth, as 
they are now to us, and that in our prefcnt 
fiate they are abfolutely neceflary, not only 
fcr our well being, but alfo for our bare fulv 
liftance; I think ftom thence it will demon- 
ftratively follow that they were in the primi- 
tive earth as well as in ours. And therefore 
the groundlefs aflertion of the Theorift that 
the tace of the jHteAihwian earth was fmooth 
regular and uniform, is as falfe as 'ris bold 
ana daring. 

I know there is a fort of men in this age 
who have excluded all final caufes from the 
confideration of a Philofopher, as being un- 
worthy of his enquiry, fuppoling his bulinefs 
is only to find out the true formal and effi- 
cient caufes of all things, and not to concern 
himfelf with the delign of nature, or the 
great end for which the God of Nature made 
any thing. But indeed thefe men have been 
fo unhappy in their fearches, that I dare 
boldly 
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boldly fay they have not fo much as dtfco 
vered the true, real and efficient caufe of any 
one of the Phaenomena which was not known 
and better explain'd before ■ tho' they have 
pretended to lay open the eJJeKces and fortml 
caufei of all things, and to mew the manner, 
how the Univerfe was formed &om the prin- 
ciples of Matter and Motion. 

Rat whatever they pretend, certain it is^ 
that final caufes are worthy of the coDJiderA* 
tjon of all men, and much more of a Plulc^b- 
pher. By chem we are led into the admira- 
tion of the wifdom of God, and difcovcr his 
care and providence over the world; By 
them we demonftrate that the World could 
never be made by chance ; but it mult be a 
being of infinite wifdom that forra'd it for 
fuch various ufes as are to be fecn in it. And 
therefore by all wife and conlidering men 
they are much more to be valued thau ef- 
ficient caufes, if they could be difcovered ; 
which only tell us how the thing was per- 
form'd, aiid not the ufe for which it was de- 
lign'd. 'Tis true indeed, it is not ealy to diC- 
cover the ufe of every thing in the Univerfe; 
but iromthe admirable conuivance of thofe 
things, the ufcs of which we do know, and 
from the infinite wiidom of God, it may be 
eafily concluded, that every thing in nature 
has Its ufe, and is in fome manner ferviceablc 
to the good of the whole. 

They 



^6 An Examination 

They who delire to fee more concerning" 
the ufefulnefs of final caufes, may confulc 
Mr. Enyh of final caufes, Mr. ^ay's wifdom 
of God in the works of the Creation, and 
Ibme late ingenious cflays upon the nature and 
evidence of taith by Dr. Cockburn. 

I muft confefs I cannot but think it a 
flrange and prefuming boldnefs in the Theo- 
riftto afiert, that Mountains are plac'd in no 
order one with another, that can either refpeft 
ide or beauty: and that if they are fingly 
confider'd they do not confift of any propor- 
tion of party, that is referable to any defign, 
or hath the leaft footfteps of art or counfel. 
Notwithftanding this ftrange aflertion, I am 
fure, if we were without thefe ihapelefs and 
ill figur'd old Roclcs and Mountains, as he 
calls them, we Ihould fbon find the want of 
them. Ic being impoITible to fubfift or live 
without them. 

For letting afide the u-fe they may have in 
the production of various Plants and Metals, 
which are ulefail to manlcind, and make a 
part of the compleat whole, and the Food 
which they yield to feveral Animals, which 
are defign'd by Nature to live upon them j 
iHw high mils being a refuge for the wild Goats j 
and the Rocks for the' Conies '^ and not to men- 
tion the end they feri-e for in direfting the 
Inland winds, and altering the weather, in 
fencing and bounding Empires and Countries, 
in all which without doubt they do us very 
conn- 
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confideiable fervice; there is moreover one 
great and Univerfal ule, which makes chem 
abfolucely neteirary for the lubliitance ot" 
Mankind. For without them it is certain we 
Ihould have no Rivers, nor frelh currents of 
waters, and confequently we Ihould want one 
of the greatelt fupports of Life. This the 
Learned and Ingenious Mathematician and 
Philofopher Mr. Edmund Hallcy has effeftually 
proved in the Phikfophical Tranfa^ions^ where 
be gives us an account of the rife of Springs 
andR-ivers from Vapours, * " That are raifed 
" copioufly in the Sea, and by the winds arc 
" carried over the low Land to the high 
" ridges of Mountains, where they are com- 
" pelled by the ilreani of the air to mount up 
" with it to the tops of the Mountains, where 
" they prefenily precipitate,, gleeting down 
*' by the cranics of the itones, and part of 
" the Vapour entring into the Caverns of 
" thofe Hills, the waters thereof gather as in 
" an Alembick, into ijie bafons of Hone it 
" finds; which being once filled, all the 
*' overplus of water that comes thither, runs 
** over by the loweft place and breaking out 
" by the fides of the Hills, forms hngle 
" Springs, many of thefe running down by 
*' the <uixlkys or gmts between the ridges of 
" the hills, and coming to unite, form little 
" rivulets or brooks, many of thefe agaiti 
" meeting in one common valley and gain- 

• Phihfophic^l Tr^n/.iiiii'Ui Nnmltr ipi. 
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*' ing the plain ground being grown left 
*' rapid become a River, and many of thefe 
<* being united in one common channel 
** make fuch ftreames as the Rhine, the 
*' Rhone, and the Da/iubej which laft one 
*' would hardly think the collcfUon of waters 
** condenfed out of vapours, unlefs we con- 
" fider how vaft a tract of ground that 
*' River drains, and that it is the fumm of 
" all thofe Springs which break out upon the 
" South lide ot the Carpathian Mountains, 
*' and on the North fide of the immenfe 
*' ridge of the jl^eSj which is one continued 
** chain of Mountains from Switzerland to 
** the black Sea, fo that it may almoft pafs 
" for a rule, chat the magnitude of a River or 
** the quantity of water, which it evacuates, 
** is proportional to the length and height of 
** the ridges from whence its fountain arifes. 
All this I take to be undeniably evident. 
For that vapours are raifed by the heat of 
the Sun fi"om the Se* in fuch vaft quantities 
as will be fufficient to ferve all the Rivers, 
the fame ingenious Mr. Hal/ey has demon- 
firated by Gdculations. But it is alfo de- 
monftrable that thefe vapours being of the 
fame fpecifick gravity with the air m which 
they fwim, muft ibllow its motion, that is, 
they muft be carried by the winds over land 
unall they meet with luch an obftacle as a 
hill in their way which refifts their motion, 
where they muit precipitate and gleet down 
by 
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by its fide and fo form Rivers andSprirtgs. 
All this is not only clear from reafon, but is 
alio confirmed by the experience of the fame 
Nr. HaJky while he was at St. Helena as he 
cells you, in the Phihfophical Trmfaiitons. 

And now methinks tis plain, that hiJis are 
fo very far from being placed in the earth 
without any art or contrivance, that they de- 
monftrate to us the admirable wifdom of 
their great maker, who has thus formed them 
for fo neceliary ends. If the earth were 
fmooth, regular and uniform; water without 
doubt would ftagnatc and llink, for how is 
it poffible for water to run where there is no 
riiing ground, no upper land from which it i» 
to defcend to the lower and even parts of the 
earth. 

I know the Theorift thinksj that he has 
clearly folved that great difficulty by the 
oval figure of his AnteiiUfi'vian earth, in which 
he ^ncies that Rivers will run notwithftand- 
ing the earths regular and even turface. But 
when I come to difculs that point I will fliew 
chat the earth has not, nor ever had any fuch 
oval figure as he fuppofes, and upon iuppo- 
lition it had, yet even in that cafe uiere could 
be no current Water or Rivers; and where 
there is no current waters there niuil be but 
uncomfortable living. How many great pares 
of the world lie perfe£tly deftitute of inha- 
bitants for want of waters? Travellers tell us 
fearful ftories of the incredihle extrtmittes 
E they 
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they have fuffered in going^ thorough the 
Defarts of Arabia for want of freih waters. 

It is plain therefore, that if the primitive 
earth was inhabitable there mull be Moun- 
tains in it, for I think I have already proved 
that in a fmooth regular earth there could be 
no Rivers. And the great advantages, 
which Countries leap by being well furnilned 
■with Rivers, is very evident ; for without 
them there could be no great Towns, nor 
any converfe with far inland Countries; fince 
without them it is almoft impoflible to fupply 
a vafl: multitude of People with things necef- 
fary for life. If we fliould fuppofe the 
Thames taken away from London, or it's 
courfe diverted fo as to be ac a great 
diliance from it j there is no doubt but that 
City would quickly to its lofs^ very much 
find the want of fo great an advantage ; 
and from being one of the greatcft in the 
fpace of fome tew hundred years, it would 
come to be one of the leaft Cities of the 
Univerfe. 

It cannot be faJd, though Rivers are now 
in the prefent ftate of the world of great ufe 
and benefit to mankind, that in the antedi- 
liiviaft earth there was no fuch neceffity for 
them, there being no fuch great traf5ck as 
now, nor fuch a number of people to be 
m;nntain'd by it. For this feemmg obje£tion 
is clearly folyed by the Theorift himfclf in 
his third Chapter Book I. where he proves 
the 
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the number of the antediluvian people to have 
been at leaft as great as they are now, and the 
worjd altugetber as well peopled. And ii' 
fo, fince men lived then to a very great age, 
(fome of them to nine hundred years) they 
would be well taught by experience, and nn* 
derftand moft oi' thofe things which are ufeiiil 
and profitable for them, as well as we do 
now. But I need not go about to prove diere 
were Antediluvian Rivers, fince it is plainly 
aflerted by Mojes that there were fiach in the 
fecond Chapter , of Gemfts^ whofe authority. I 
hope the Theorill will not deny. For he 
himfelf acknowledges their exiftence before 
the Fioud, and endeavours to explain their 
rife without the help of mountains ; which 
explication in its due place I will prove to be 
falic and impollible. 

Since therefore it is plain from Reafon, 
from Scripture, and the Theorift's own conr 
ceffions, that there were Rivers in the primi- 
tive Earth, and feeing it is impoflible for any 
fuch to be without Mountains, withoi^t 
higher and lower grounds (rhe Theorift's 
0-oal~/ignred earth not being fufficient for fuct 
an erie£t) From thence it does evidently 
follow, that ^J,oullta^ns were before the 
floud. And therefore his nflertion that the 
primitive ear\;h ws? fmooth, ; regular aqd 
uniibrm, i^ i^t) ap.^ ^bfuK^* . > 

-;,i ■■■ ' . '■■ .) 
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Chap. IV. 

Of the Perjjetidicular pofition of the 
Axis of the Earth to the plane of 
the Ecliptick. 

AMong other CharaSters of the Golden 
Age with which the Theorift endows his 
primitive Eanh, one is a perpetual Spring 
which was then all the world over, all the 
parts of the years heing of one and the fame 
tenour, &ce, and temper. Then, iays he, 
rhere was no Winter nor Summer, Seed time 
or Harvcft, but a continual temperature of 
the Air and Verdure of the Earth. The 
reafon which he brings for this aflertion is, 
that at firft the Axis of the Earth was parallel 
to the Jxis of the Ecliptickj and confequently 
the plane of the Equator being coincident 
with the plane of the EcHptick^ the Sun in its 
diurnal motion would feem to move always 
in the Mqmior^ making equal Days and 
Nights throughout the year. 

Notwithllanding this fine defcription of the 
Theorift's, 1 hope to make it appear in this 
Chapter, that the right pofition of the Earth 
^as he calls it) is fo very far from being 
oeljrable as he imagins it is, that it is one 
of 
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of the worft it could have, and that therefore 
the Earih was never placed by God Almighty 
-at the beginning of the world in fuch a po- 
fitfou. For I here lay it down as an axiom 
which I am confident the Theorift will allow, 
that God at the beginning placed the Earth 
in fuch a pofition as was molt advantageous to 
the whole, and tho' perhaps another polidoo 
might have been fitter tor fome particular 
place, yet the whole would have been the 
worfe for it : God by his infinite wifdom 
and goodnefa always choofing fuch conftitu- 
tions and pofitions of things as bring with 
them the greateft good and utility to rfie 
Univerfe. 

Let us therefore confider whether this right 
pofiti^w, which the Theorift fays was that of 
the primitive Earth, was the beft it could 
have, and if after examination we find that 
no fuch Chara&er as that of beft belonged to 
il^ but rather the contrary, it being by far 
more difidvantageous to th^ Earth than th^ 
wefent one, we may confidently conclude 
from the above mentioned aximn that th? 
Earth never had any fuch pofition, 

That great and learned Aftronomer Kepkr^ 
who certainly had more than an ordinary 
penetration (pay perhaps a divine impulfe) 
jn difcovering the works of Nature ana Pro?- 
vidence in his Epitc?ne jiflrommia Copcnitcanay 
has Ihewed tjiat the prefent pofition of \\\ei 
esLfths, Axis is by far preteiable to any otb^r, 
E 3 efpecially 
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efpecially to that of the perpendicular pofition 
to the plane of the Ecliptickj for he teHa 
us in his Lib. j. Pan 4. That if the Jsis of 
the earth about which it turned ilood at right 
angles, with the plane of the Echptick, and 
the earth in the mean time turned round the 
Sun as it docs now, that then indeed the Sun 
would leem to rife and fet every day, and 
make its circuit from Weft to Eafi, under the 
fixed ftars in the fpace of a year, but then 
there would be no divilion of the Ediptick 
into halves, quarters, and iigns, no difl:in£ti- 
on of the year by its difiercnt qualities of 
heat and cold, every night would be equal 
to every day, there would be two places 
in the Earth to whofe inhabitants more than 
half the Sun could never appear, but its 
Centre would continually turn round in their 
Horizons^ never rifing higher nor falling 
lower, the nearer one came to the aquator^ 
fo much higher would he have the Sun in his 
mertdiatty but in the fame place it would al- 
ways be at a conftant height at twelve of the 
Clock. In the ceqiiatorj the Sun throughout 
the whole year would alwayes be vertical 
when it comes to the meridiaa, and there 
only, would there be an intenfe and perpetual 
Summer, when at the foks, and in placea 
near them, there would be an eternal Winter 
without any intermidion of Froft and Snow. 
The Sun alfo would always Rife and Set in 
the jame points of their Horizons., and there- 
fore, 
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fore, there would be no alteration in the 
Earth, but upon the account of day and 
night, and no fort of changes in the year 
which would always keep tlie fame tenour 
and face, the annual motion of the earth be- 
ing of no ufe. 

Thefe are the effefls which the Learned 
Kcpkr has Ihewed, would neceifarily follow 
Irom the polition of the Earths axis., which 
befides, that it makes the Earths Annual 
circuit round the Sun of no fort of ufe 
and advantage to it, (And this I fuppofe can- 
not well agree with the Intinite wifliom of 
its Maker,) it brings with it fuch a train of 
conleouences, which if men would conlider, 
I btilieve there would be few lb fond of 
changes, as to be willing to have the prefent 
oblique pofition altered lor the perpendicular 
one of the Theorill, which would render 
this whole Illand no better than a wilder- 
nefs, and the greatell pure of the Earth not 
habitable. 

For under the JEqninoiJial., to whofe inha- 
bitants, the Sun would continually at twelve 
of the Clock, Ihine perdendicularly and even 
throughout the Torrid Zone, there would be an 
intolerable fcorching heat \ In the b'rigid Zones 
the cold could not be endured, and the 
greateft part of the two temperate Zones 
would not have a fuiHcient quantity of heat 
I to ripen their truits. All men in England are 

I reniibje that the heat we have in Summer, is 
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but juft great enough to bring our Corn and 
Fruits to perfe£licn, and therefore if the heat 
we have in bummer, were no greater than xt 
is now about the loth o£ March j or the nth 
of Septembery the Ground would not be able 
to produce any •ve^etakks to fupply us with 
food, fo that all ot us muft have changed our 
Climate for fome more fertile Soil, which 
receives more of the Suns influence. 

This inay ferve to ftiew how vain and falfe 
the Theorift's allertion is, that the primiuve 
earth had its axis perpendicuUr to the plane 
of the ecliptick-y and tnat this pofition is lb fer 
from being the beft it could h^ve, that it may 
be Juftly reckoned among the worfe fort of 
fwntions. I come now to ftiew the great 
advantages we reap by the prefent polition of 
the Earth, and how apt it is to ferve the ends 
for whifh it was flefigned by its wife con- 
triver, 

Kepler in the above mentioned book tells 
us, that the earth was deligned a place for 
thofe things which are liable to Generation 
and Corruption, and therefore it was by no 
means fit that the Sun Ihould fhine upon 
every part of it throughout the year with an 
e<^ual tenour and force, but there ought to 
be fuch alterations and changes of his heat as 
are necellary to produce the defign'd eiiefts, 
|br it is plain that different degrees of heat 
are requir'd for the production and ripening 
pf moft Plants, the heat that is requihte for 
th^ 
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the firft growth of a vegetable, not being 
fuffident ibr the ripening and perfeSing the 
feed thereof, and inat degree of heat which 
is neceliary for bringing the feed to per- 
feflion, would quite wither the green and 
tender herb. 

Now all this is obtained by the prefent 
pofition of the Earth, and the inclination of 
Its Jxisj to the plane of the Kclipticky for 
from thence arifes the variety of Seafons, and 
diflerent degrees of heat and cold. We per- 
ceive in the Spring time, that we have the 
heat of the Sun ftill increaling in fuch a 
meafure, as the Plants require for their nutri- 
tion and growth. At laft the Sun arrives at 
his greateft meridian height, and then the 
Plants bring forth their Seeds which grow 
every day more and more perfeft and then 
are iiilly ripe and fit for fooci, and when the 
Sun has performed his work in our part of 
the World, he returns again to the tropick 
of CaprtcoTHe., ro make room for the Snow 
and Ice which comes in the Winter for die 
moiftening and preparing the earth for a new 
Crop. And tho in the Torrid Zofie, they 
never have any Snow or Ice, yet at the time 
of the year when the Sun is wi-tical to them, 
there tails fuch a quantity of rain, as not 
only cools the Air, and makes the Heat uf 
fhe Sun tolerable, but alfo fattens the ground 
^nd prepares it for the produ£lion of iruits. 

fiuc 
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But there is one more confiderable advan- 
tage which we reap by the pretent pofition of 
the earth which I will here infert: betaufe I 
. do not know that 'tis taken notice of by any. 
And it is, that by the prefent inclination of 
the earth a>:is to the plane of the schpttck, we 
who live beyond forty five degrees of Lati- 
tude, have more of the Suns heat throughout 
the yc^r than if the Sun Ihined always in 
the iqnator^ that is, if we take the fumin of 
the Suns aftions upon us both in Summer 
and Winter, they are greater than its heat 
would be if it moved always in the equator^ 
or which is the lame thing, the aggregate of 
the Suns heat upon us while it defcribes 
any two oppoljte parallels, is greater than it 
would be if in thefe two days it defcribed 
the equator^ whereas in the Torrid Zone, and 
even in the temperate almofl: as far as forty 
five degrees of Latitude, the fumm of the 
Suns heat in Summer and Winter is lefs than 
what it v\ ould be, were the axis of the Earth 
perpendicular to the plane ot the ecliptick. 

I know Dr. B£»t^ in his laft Lefture for 
the Confiitattot of ^thdjm, aliens that tho the 
axis had been perpendicular, yet take the 
whole year about, we Ihould have had the 
fame meafure of heat we have now. But I 
am not furprifed to find an error of this 
nature aflerted by one who as it appears is not 
very well skilled in Mrommy\ for, in the 
fame Lefture, he confidently lays, that 'tis 
matter 



of the Theory. ^g '\ 

matter tf faB and experience^ that the Mm al- , 

■mates Jhcws the fame Face to its, not once wheel- 
ing ewoiit her cnvn Centre^ whereas 'tis evident i 
to any one who thinks, that the Moon ftiews 
the fame tace to us tor this very reaibii, be- 
caufe ihe does turn once, in the time of her J 
period, about her own Centre. But it were I 
to be wifhed, that great Criticks would con- 
fine their Labours to their Lexicons, and not "* 
venture to guefs in thofe parts of Learning '^ 
which are capable of demonftration, tor this ^ 
is our prefent cafe, and I undertake to Jhew^ ^ 
that we who live in this part of the World^ 
and have greateft need of the Suns heat, 
have more of it take the whole year about, 
than if the Sun moved continually in the 
equator^ whereas rhey that live in the Tornd 
Zone and in places near them, and who are 
rather too much expofed to the heat of the 
Sun, than too little, have by this means lefs 
of his heat than they would have, had the 
earth obferved a right pofition. 

1 think this conlideration cannot- but lead 
us into a tranfcendent admiration ot the divine 
wifdom, which has placed the earth in fuch 
a pofture, as brings with it feveral conveniences 
beyond what we can eafily difco\cr without 
ftiidy and application, and I make no que- 
ftion, but if the reft of the works oi' nature 
were well obferved, we fliould find feveral 
advantages which accrue to us by their pre- 
fent conftttution, whicl^ are fer beycKid the 
ufes 
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ufes of them that are yet difcovered, by 
which it will plainly appear that God hath 
chofen better for us than we could have done 
for our felves, but to return to our aflertion 
which I delign to prove by the Canon in- 
vented by that excellent Geometer Mr. Edmund 
Halley in the Phil. Tranf Numb. loj. viz. 
l^hat the Sum of the Sines of the Suns Meridian 
Altitudes in my two oppose parallels^ being mul- 
tiplied iaio the Siae of the Jhnidiumal Archy and 
thereunto adding in Summery or fiibjira^ing in 
Winter^ the produS of the length of the Jetni- 
Hiurnal Arch-, (taktn accrtrding to Van Ceulen's 
Numbers) into the difference of the above fat d 
Sines of Meridian Altitudes : the Sum in one 
cafe^ and difference in the othery Jhalt be as the 
Aggregate of all the Sines of the Sans Altitudey 
dtmng his appearance above the Horizon in the 
propffed day. Thus that I miy ule Mr. Halky's 
own example. Let the Solftitial Heat in s 
and yp be required at London^ Lat. si"- 32. 

38'' - z'S Co-Lot. 

33 " 30 Heel. 

61 - 58 Sinits ; 

14 - y8 Sinus ; 



Sitmma 

J)iff. )tf244i7 

I>if. Afcen. jj*- n. 

Arc. Simidi. affiv, 123 - ii, 
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Ate. Semidi. h)'b. 56 - ^9. Sin. 'tfjSjjj 

Arc. hyber. menfura ^^i6i^. 

Then 1,140^51 in ,8j6p3J + *tfa44i7 ia 
3,i499SS = 2,337 J4 And 1,140951 in 
,886919 — 1624417 in ,991638 = 3389; So 
that the Suns a£tion will be as 2,29734 in the 
day of the Summer Solftice, and as 0,33895 
;"» the Day of the lUnur Soljtue. 

Acording to this Canon I have computed 
the Heat oVthe Sun for every five degrees of 
its declination both North and Souths at the 
Latitude of 5 1 degrees as in the following 
Table, 
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e Heat in North 


Q Heat in South 
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Declination. 


Declination. 





1,25864 


1,25864 


r 


I,4739S 


1,04839 


10 


I, 692937 


,845079 


IS 


1,91489 


,65091 


20 


a, 13919 


,4691s 


=34 


2,2991 


>J7P8o 



By which it will appear that the heat of the 
Sun in the Latitude of ;i degrees while it 
delcribes by its diurnal motion any two op- 
.Aptite parallels, is greater than if the Sun 
at^C& two days hud defcribed the x^iiator, as 
for 



6z Ah Examination 

for example, the heat of the Sun in the loth 
degree of North declination is as 2, 13919 
and in the loth degree oi South declination 
33,46916 which two added together make, 
J, doijj which is more than double the 
number i, 15864 which rejirefents the heat in 
one eqimioHtal da.y, and fo in all the reft of the 
parallels. After the fame manner the aftion 
of the Sun in Summer and Winter may be 
eafily Calculated for any Latitude or diftance 
from the ^equator, by which it yviU plainly 
appear that the heat of the Sun while it 
moves from Aries to LibrOy that is during the 
time it runs through the fix. Northern l^gns 
together with its heat while it moves from 
Lfhra to Aries again, in the fix Southern figns, 
is greater to us who live beyond the ^^^th de- 
gree of Latitude, and confequently ftand moft 
in need of the Suns heat, than it would be 
had the axis of the earth flood at right angles 
with the plai\e of the efliyticky by which the 
Sun would feem to move in no other circle 
than the equator as the Theorift imagines it 
did before the Flood. 

The next thing I am to make out is that 
the heat of the 8un in the Torrid Zone, and 
even in the two temperate Zones almoft as fki 
as to the /^ph degree of Latitude, is lefs than 
it would have been had the Theorift's 
polition of the earth been the true one, and 
this is manifeft by the following Table Cal- 
culated by Mr. Halley in the above menti- 
oned Philifophical Trar/Jkifiouf, 



r 



of the Theory. 



<S3 





Sun in 


Sun in 


Sun ia 


Lat. 


r a 


s 
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20000 


20250 
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lo 
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2277J 
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70 


6840 


=3 543 


000 


So 


3473 


2467J 


000 


90^ 


0000 


>!05S 


000 



Where it plainly appears, that the aggregate 
of the Suns heat while he is in ^ aiKTw and 
fo in any other two oppofue parallels, is lefs 
to thofe who live in the Torrid zone^ than if 
the Sun by his ditfrml motion had defcribed 
continually the equator. 

Thus we fee how admirably convenient the 
prefenc pofition of the earth is upon feve^a^ 
accounts, and how excellently it is fitted to 
oar ufe and purpofes above any other that we 
can imagine, and therefore we can never 
enough admire the Divine wifdom for fuch 
an excellent contrivance. This Ihews us alfo 
how much we ought to regard final caufes in 
Natural Phikfoph^-f which in things of this 
nature 
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nature are by far more certain and convincing 
than any of the Ph^tcal and Mechanical ones 
which the Theorift brings to prove the truth 
of his aflertioQ, which have brought hun into 
many ftrange and dangerous errors, it being 
juft that God Almighty ihould deliver ihefe 
men up to follow Itrange delufions, who 
neglefting to proceed upon final caufes the 
true principles of Natural Philofophy., and to 
fquare their notions according to the Divine 
Revelations contained in Holy Scripture, 
have followed the wild and extravagant 
fancies of their own imaginations. 

Another Argument which may be brought 
to convince the Theorift that the axis of tha 
earth was at firft inclined to the plane of the 
ecliptick as it is now, is, that it is certain by 
obfervatlon that Saturn and Jupiter (whom 
the Theorift will allow to have fuffered no 
Deluge as , yet) have their axis not perpen- 
dicular but inclined to the planes of tneir 
orbits., and the pofition is true of all the 
other Planets as far as they can be obferved, 
and therefore it is reafonable to fuppoie that 
the fame muft have been the pofition of the 
earth at the beginning, for where univerfally 
the fame effect is obferved, there it will be 
agreeable to the maxims oi Natural Pkilofcphjf 
to aflign the fame caufe, nature being unilorm 
and not taking different methods to perform 
the fame thing. 
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It remains now that I cxamin the reafons 
the Theorift alledges to prove that the earth 
before the flood had its axis perpendicular co 
the pjane of the ectiptick j it is (ays he, the 
immediate refult of gravity or libration, that a 
body freely left to its lelf ftiould fettle ia 
fuch a poilure a3 belt anfwers to its gravita- 
tion, and this earth whereof we fpeak being 
uniform and every way equally ballanced, 
there is no reafon why it fhoald incline at one 
end more than at the other cowards the Sun, as 
it you will fuppofe a Ship to Hand North and 
Soiah under the equator \i it was equally built 
and equally ballanced it would not mcline 
to one Pole more than to the other but keep 
its atiis parallel to the axis of the earth, lo 
thofe great Ships that fail about the Sun once 
in fo many years whilft they are uniformly 
built and equally poifed keep fteady and even 
with the axis of their orbits^ but il they loofe 
that equality and the centre of their gravity 
change the heavier end will incline more 
towards the centre of their motion, and the 
other end will recede from it, fo particularly 
our earth which makes one in that airy fleet 
when it efcaped fo narrowly being ihip- 
wrackt in the great Deluge, was however 
fo broken and dilbrdered that it loft its equal 
poife and thereupon the centre of its gravity 
changing, one Pole became more inclined to- 
ll Sterds &eSun, and the other more removed 
F from 
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from it, in which skew pofture it hath flood 
ever fince. 

Here the Theorift puts his falfe reafoning 
in fine words, and dreffes it out in gayety 
according to the prefent mode, that it may go 
the Imoother o&, but at the fame time he 
fliews us how little he is skilled either ia 
Afironon^ or Geometry^ for he tells us in one 
place, that the earth Jiands inclined to the Stm 
or the Ecliptickf but how a fphere can be in- 
clined to a plane paffing through its centre is 
fer beyond my Geometry ro conceive. I am 
fure he will find no fuch thing faid by the 
Geometers or the Aftronomers before him, 
but he may be ealily pardoned for this fmall 
error, becaufe he meant well, viz. that the 
axis of the earth was inclin'd to the plane of 
the Eciipticky with which it makes an angle 
of 66^^^ But he has committed a iar greater 
blunder than this which is not fo ealily to be 
forgiven him, for a World-maker ought at i 
leaft to underlland fomething of Allronomy 
and of the Copermcan fyftem which he em- 
braces, but it is plain that he does not know 
the Elements of that fyftem, fince he aflerta 
that one Pole of the earth is more inclined to 
the Son than the other, this is a pofition I 
never heard was given to the earth before. 
I wifh he would inlbrm us which of the two 
Poles is moll inclined to the Sun, for I am 
fure Copernicus, Kepler and Gailiko the firft 
revivew 
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revivers of the Pythagorean fyftera never faid 
any fuch thing, they held that both Polea 
were equally removed from the plane of the 
eciipticky the asts which joins them making 
with it an angle of 66^i- and keeping a po- 
iirion always parallel to it fell* and therefore 
whatever inclination one Pole had ar any 
time of the year to the Sun, die oppolite 
Pole would have the fame inclination at the 
oppofice time of the year, atid therefore both 
Poles are equally inclined to the Sun. 

'Tis true indeed that if one heniifpherc 
were heavier than the other; the heavieft 
Pole would always look towards the Sun to 
which it gravitates, and by confeqaence there 
would be no parallclifm obferved in the axis 
of the earth, for if there were a Globe iwim- 
ming in water, one of whofe Poles were 
heavier than the other, it is demonftrable that 
the heavieft fide would always be towards the 
centre of the earth, but lince the earth does 
always keep its a>;is parallel to it felt, and 
by that means makes the variety of leafons 
which otherwife would not happen, I think 
it a demonrtrauon that the Theoriit's opinion 
in this point is falfe and ridiculous. For if 
at the Deluge the earth hud lort its equal 
poife, and its Centre of gravity had been al- 
tered as he will have it, the true efte£t of 
this alteration would be that the Pole which 
was next to the Centre of gravity had been 
always turned towards the Sun, and the 
F i people 
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people living near it had injoyed a perpetual 
Summer and one continued day without any- 
night, whilft thofe in the oppofite Pole had 
lived in perpetual darknefs, Froft and Snow, 
having but one eternal Winter without any 
viciflitude of feafons. Thefe therefore being 
the necefiary confequences of fuch a change of 
gravity in the earth as the Theorift imagmes, 
and fmce none of them did ever happen to 
it, but the earth does ftill keep its axis paral- 
lel to it felf ■ I think it is demonftratively 
evident that the earth received no fuch ftmck 
by the Deluge as was fufficient to alter the 
Centre of its gravity, and confequently the 
pofition of i3 Poles in refpe£t ot the Sun. 

'Tis true, a fphere put in aqmlibration^ and 
made turn round about a point without any 
other motion, necelfarily keeps all its diameters 
parallel to chemfelves, and by confequence 
the &xii which is one of them muft alfo be 
parallel to its ftlf^ for fince the time of ica 
revolution is determined, it will perform its 
period in that time with the leall motion po& 
fible, which is only when all the diameters 
of the fphere in all parts of its Gtbit are paral- 
lel to themfelves as is demonftrated by the ■ 
Geometers, Nature generally taking the 
fliDrteft courfes in all its operations, at leaft 
it takes that one and determinate .T.ethod for 
performing its work, whii:h the Philofophers 
call the umcitm in natura, I wonder therefore 
why fume Ihould make a third motion for 
the 






Of the Theory, ^^ 

the Earthj wherebj^ it keeps its axis always 
parallel to it fell^ tor this is rather the effed 
of reft than any new motion ; for it is not the 
parallelifm, but the declination of the eixis 
Irom exa£t parallelifm, (by which the Stars 
feem to move the very ilowly according to 
the ieries of the figns) which ought to be 
called a new motion. 

But I will pafs from this Subjeft, and con- 
fider the Theorifts Argument tor the right 
polition of the Earth drawn from its aquili' 
bration which he fays is the immediate refulc 
and common effedt of gravity or libration. 
For a Body fays he freely lett to its felf ia 
a fluid medium will fettle it felf in fuch a 
pollure as v, ill beft anfwer to its gravity, and 
the Earth being uniformly ballanced, there is 
no reafon why it iliould incline at one end 
more than at the other towards the Sun. 
This he illuftrates by the fimilitude of a Ship 
equally balianc'd, and placed North and South 
under the equator. Biit after all this Argu- 
ment and Similitude, I can fee as yet no 
reafon why the axis of the Earth Ihould be 
perpendicular to the plane of the Kchfltck 
more than any other of its diameters, tor ic 
is demonftrated by the -^xMexs at Hydrojiaticksy 
that a fphere whofe centre of Gravity is the 
fame with its centre ot' Magnitude if put in a 
fluid of the fame ipecifick gravity with it felfj 
will retain any given pofition, and theretbre 
;here can be no reafon drawn from the earths 
K 3 gravity 
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gravity or equilibration why the pofition of 
Its axis fliould be perpendicular to rhe plane 
of the Ecliptick rather than any other of its 
diameters. 



Chap. V. 
Of Rivers. 

THE Theorift having reprefented to us 
the firft Earth as a fmooth regular and 
uniform body without Mountains and with- 
out a Sea; In the ^tk Chap, of his fecond 
book he ftarts a great difficulty how it was 
watered, from what caufes, and in what 
manner, how could Fountains rife or Rivers 
flow in an Earth of that form and nature ? he. 
has ihut up the Sea with thicjc walls on every^ 
fide, and taken away all communication that 
could be 'twist it and the external earth, he, . 
has removed all the Hills and Mountains 
where the Springs ufe to rife, and whence' 
the Rivers defcend to water the face of the 
ground, and laAly, he has lett no ifliie for; 
thefe Rivers, no Ocean to receive them, or 
any place to disburthen thenifelves into. So 
that his new found World is like to be a 
dry and barren wildernefs, and fo Hat from, 
being . 
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being Paradifaical that it would fcarce be 
Habitable. 

Thefe indeed are great difficulties, and the 
Theorift has acknowledged them to be fuch, 
for he fays there was nothing in his whole 
Theory that gave fo rude a flop to hia 
thoughts as tmt part of it concerning the 
Rivers of the firlt Earth. But as the difficul- 
ties are great, and as one would think infu- 
perable, {o no doubt the glory that redounds 
to the Theorilt muft be nothing lefs, if they 
be clearly taken away. 

To uijderftand therefore what the ftate of 
the primitive Rivers and waters would be, he 
finds it neceflary to conlider and examine 
bow the rains fell in the ftrlt Earth, and he 
tells us that the order of nature in the 
Regions of the air would be very dirterenc 
from what it is now \ there could be no vi- 
olent motions there, nor any thing that pro- 
ceeded from extremity of cold, as Ice, Snow, 
or Hail, and as for Winds, they could neither 
be impetuous nor irregular in that Earth of his, 
feeing there were no Mountains, nor any o- 
tber inequalities to obllruft the conrle ot the 
vapours, nor any unequal feafons, nor uncqal 
aftionsoftheSun, but as for waters, meteors, 
dews and rains, there could not but be plenty 
of thefe in fome part or other of that Earth ; 
ibr the action ot the Sun in raifing vapours 
was very ftrong, and very conftant, and the 
Earth was at 6rik moilt and foft, and accords 
F 4 ing 
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ing as it grew more dry, the rays of the 
Sun would pierce more deep into it, and 
reach at length the great abyfs which lay 
underneath and was an unexhaufted ftorehoufe 
of new vapours. Now the fame heat which 
extrafted thefe vapours fo copioufly, would 
alfo hinder them from condenling into rain in 
the warmer parts of the Earth, and there be- 
ing no mountains or contrary winds or any 
fuch caufes, to flop or comprefs them, they 
would take their courfe where they were leaft 
lefifted, which is towards the Poles and the 
colder regions of the Earth; for Eaft and 
IVefi, they would meet with as warm an air, 
and vapours as much agitated as themfelves, 
which therefore will not yield to their pro- 
grefs that way, but North and South they will 
find a more eafy palTage fo that the concourfe 
of vapours which were railed chiefly about 
the Equino&ial and middle parts of it would 
be towards the extreme parts or the Poles. 
When thefe vapours thus driven by the heat 
of the Sun were arrived in the cooler Regions 
near the Poles they would be condenfed into 
rain, for wanting there the caufe of their agi- 
tation, namely the heat of the Sun, their mo- 
tion would foon begin to languifli, and they 
would fell clofe to one another in the form 
of water. 

Thus he thinks he has found a fufficient 
fource for waters in the firft earth, which 
would never iail^ neither diminish nor over- 
flow. 
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flow. But tho* he efteems this an inexhauili- 
ble ftore-houfe, and an eafy way to furnilh 
Waters, yet it' it be narrowly examined he 
will find it not in the leait fufficienc for fuch 
an effe£t. 

For firll according to his own hypothelis 
there could be no Rivers for a long time 
after the formation of the Earth till the Sun 
had crackt the outward truft thereof, and ita 
heat had reacht the great abyfs which the 
Tfaeorift mull needs own will require a very 
coniiderable fpace ot time, one would think 
it would be feveral hundreds of years beiore 
the Suns heat could perform fuch an eHe£t, 
during all which time the inhabitants of the 
Earth muft be without waters and rivers, and 
lead very fad and uncomfortable lives. Is 
this the fruit of the Golden Age? or is this 
coniillent with the happinefs ot the antedilu- 
vian Fathers ? in my opinion it is direftly 
contrary to the Scriptures, for they ^ive us 
an account of rivers immediately alter the 
formation of the Earth. 

But ^dly, I will hereafter prove that the 
Suns Beanis did never yet reach fo deep in 
the Earth as the ehicknefs of the firft cruffa- 
non muft have been, and confequently there 
never could arife any vapours from the abyfs 
to fiinuih the rivers. 

^dhf^ Suppofing the heat of the Sun to have 

crackt the crull, and to have raifed vapours 

from the abyfs, yet it is ceiudn ic coula not 

4o 
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do it in fuch a cjaaniity as would be fufficietit 
to furnilh the fcarth with waters. And now 
the Theoriit will tell us, what can be more 
fufficient than the whole orb of water, fure 
this would do or elfe nothing could, this he 
will iay is an inexhauftible treafure that the 
rivers could never drain, and therefore there 
was no fear of want of waters from thence. 
Yes there was reafon to fear it very much, 
for fuppofing that there was enough in the 
abyfs, yet perhaps the a&ion of the Sun 
would not raife fo much as would be fuf- 
ficient to water the Earth, fo there may be 
enough of Gold in the bowels of the earth, 
but if we cannot come at it we fhall never be 
the richer for it. 

That I may examine this, I will fuppofe 
the mouths of thefe cracks which the Sun 
is faid to have made by its heat to be a 
-r i sTsv part of the furface of the earth, this 
will exceed 2600 fquare miles which I chink 
is as much as the Theorift can reafonably 
allow them, for if it were but one continued 
crack round the equator of a miles breadth it 
would not exceed 2500 miles. 

%dh. I will fuppofe with the Theorift that 
one half of the furface of the prefent eanh is 
Land and the other is Sea, and by confe- 
quence the mouths of thofe pits or cracks muft 
be one five thoufandih part of the whole of 
the now Ocean- Now it is evident that 
Vapours drawn by a determinate heat &om 
any 
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any quantity of water in a determinate time 
are always proportionable to the furfiice of 
that water: for from a double furface there 
will be exhaled a double quantity of vapour, 
from a triple furface a triple quantity, of va- 
pour, and lb on. Theretore the furface of 
the Sea being 5000 dme-s bigger than the 
mouths of thefe cracks, there will be exhaled 
from it sooo times more water than what ip 
that cafe could be drawn Irom the abyia. 
And therefore if the whole cruft of the Ai>- 
tediluvian earth were but of the fame bignels 
with our now dry land, it would have but 
one five ihoufandih part of the wiiter to 
fiirniih it, that our prefent earth has ; but be- 
caufe according to the Theorill, the furtace of 
the dry land was then twice as big as it is 
now, there being at that time no Ocean which 
takes up one halt' of the furface : therefore it 
is plain that any particular Country in that 
cafe would have ten thoufand times iefs water 
than it now has, there being five thoufand 
times fewer vapours to water a double furface 
of Land; that is, in a Country, as big as the 
IJland of Britain^ there would not be lb much 
as one River, nor fo much rain in a year as 
does row fall in one day. 

We fee therefore how well the Theorift 
has watered his Antediluvian earth from the 
ineihauftible treafuje of the abyfs as he calls 
ic For however immenfe that great ftore- 
houf» 
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houfe was, yet ftiJl there would be a great 
fc-arcity of water on the furface of the 
earth. 

JSTo?. Except we wUl fuppofe the heat of 
the Sun in the primitive world confiderably 
greater than it is in our earth, there muft be 
lefs water drawn from the abyfs than what I 
Ihewed from the former Calculation, and that 
becaufe the Sun could not iliine fo long upon 
the furface of the abyfs thorow the cracks as 
h does now upon the Sea, by reafon the cruft 
of the earth would intercept all the rays of 
the Sun till it came to be of a confiderable 
height as is plain by the Figure, \^'tg- i. 
¥.late l.'J Where if S represent the Sun in 
the equator, and P Q^the fenfible Horizon, 
m n the iurface of the abyfs opened by the 
pit Y nm R, the Sun muft be at the height 
H S above the Horizon before its heat can 
reach the furlace of the waters. The heat 
alfo upon the furfece n m would not be fo 
great oy reafon of the cold orb of earth 
which dfid incircle it. And upon thefe and 
fome other accounts the Sun would not raife 
fo much water from the abyfs as it does now 
ftom the fame quantity of furface in the Sea, 
but I will not take any advantage of thefe 
confidefttions leaving them to be a recom- 
pence lor the greater influence of the Sun 
which the Theorifl: fays it had upon th? An- 
tediluvian earth. 

From 
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From hence we may fuUy anfwer aa ol>« 
jeSion of the Atheifts againft a providence, 
for fay they, where is che wifaora of the 
Creator in having fo much ufelefs Sea to no 
purpofe and fb little dry Land, for which 
men are every day fighting, might not the 
half of the Sea have been dry Land, which 
might have been ferviceable to mankind ? But 
this as molt of their other arguments againft 
providence proceeds from a deep ignorance 
of Natural Philofophy. For if there were 
but hali the Sea that now ts, there would 
be alfo but half the quantity of vapours, and 
confequently we could have but halt fo many 
Rivers as now there are, to fupply all the 
dry Land we have at prefent and halt as 
much more, The wife Creator therelbre, did 
fo pradently order it, that the Sea fliould be 
large enough to fupply vapours for all the 
Jl,and, which it would not do if it were lefs 
than it now is. 

But I will fuppofe with the Theorift that 
there was a quantity of vapours exhaled by 
the heat of the Sjin from the abyfs fufficient 
to furiiifh plenriniUy the whole earth. Yet 
ftiU there is a great doubt how Rivers could 
he formed ; tor what ways could the vapours 
take their courfe to be condenfed and form 
Springs if there were no winds to carry 
them, certainly they would ftagnate near the 
inouths of the cracks and leave the reft of the 
earth never a whit the better for them, and 
every 
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every one that wanted water muft go as far 
as the equator to fetch it. No fays the Theo- 
lift there was no need for that, the vapours 
being very much agitated and ratified by the 
heat of the Sun, and being once in the open 
air, their courfe would be that way where 
they found the leaft refiftance to their motion, 
and that would certainly be towards the 
Poles and colJcr regions of the earth, for 
Mafi and Wefl they would meet with as warm 
an air, and vapours, as much agitated as them- 
felves whicli therefore would not yield to 
their progrefs that way ; But towards ISforth 
and Soulh they would find a more eafy paf* 
fage, the cold of thefe parts attrafting them 
as we call it, that is, making way to their 
motion and dilatadon without much refiftance, 
as mountains and cold places ufually draw 
vapours from the ■war.ner. 

Here is a new ufe or employment the Theo- 
lift has found for che Mountains and Cold to 
be Gentlemen-ufliers, for the vapours, and 
make way ibr their motion. He had told us 
before that the Cold and Hills atrra£ted 
vapours, but becaufe that word was not Phi- 
loiophical, (being exploded and ridi.uled by 
thole who call themfelves new Philofophers) 
he explains himfelf and tells us by attra£tion 
he meant the making way for their motion 
and dilatation- but how a Mountain can make 
way to the diktation and motion of vapours is 
far beyond my pitch of underftanding, to me 
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it feerm reafonable that they fliould refift 
both, and hinder the vapours either from 
moving forward or dilating themfelves. Sure 
1 am, Cold is fo^ far from being any ways 
conducive to the dilatation of vapours, that ic 
does always condenfe them, as is plain by 
cold ilone walls which always condenfe the 
vapours that fall upon them. 

But the vapours fays the Theorift, are very 
much agitated by the heat of the Sun, which 
gives them their motion ■ and therefore they 
would calte their courfe towards the Poles 
where they find the leaft refiftance. What 
other motion the heat of the Sun can give 
them, but upwards I cannot imagine, for by 
it they are railed and made ipecim,ally lighter 
than the air in which they Iwim, and there- 
fore by a known principle in Hydroftaticka 
they muft rife till they come to air of the 
fame gravity with themfelves, but then what 
flioula drive them to the Poles? their great 
agitation fays he, and the little reiiflance 
they find that way, the air in the Ea^ and 
Jf e/? being more agitated than that towards 
J^orth and SoHtby and therefore will more 
relift their motions. 

This is a very dark anfwer, for I caonoc 
conceive why the air upon the North or South 
fide of an atome of vapour fliould be more 
agitated than that upon the Ea^ and ffyf 
iide, for fare I am, tbere is the fame degree 
of heat on all fides of it, and therefore upon 
that 
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that account it ftiould find an equal refiftance 
every way. Nay the Theorift, or fuch an 
other Philofopher might with as good reafon 
have proved, that tneir courfe would have 
been only Eafi and Wefi^ for there the air 
was very much rarified and made thin by 
the heat of the Sun, the air towards North 
and Smthy not being fo much rarified was 
thicker, and therefore would refift more, as 
water which ia a thicker medium does more 
refift che motion of bodiea in it than air. 
This feems to me to be a much better 

f rounded opinion than the Theorifts, tho' 
oth of them are abfolutely falle, and may 
be difprov'd by the very fame reafons, for 
how can any man fancy that vapours only 
driven by the heat of the Sun^ would travel 
fbme thoufands of miles through a fluid body 
of air as denfe as themfelves, this feems to be 
againft the common notions of every man, 
and therefore I think needs no particular 
calculations: I cannot but believe that the 
Theorift did fee thefe abfurdities, fmce they 
are fo very palpable, but finding no way to 
extricate himlelf &om ihefe ditficulties, he 
Was fein to make the beft fliift he could, 
which is a very bad one, and ftill the worfe 
by his management. 

But fo tar is the Theorift miftaken in this 

point, that fuppofing the great agitation of 

the vapours, yet it is certain that their true 

courfe would be quite contrary to what he 

aliens. 
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aflerts, bamely, from Ea/J to Wefi, and not 
towards the N-irth and South parts of the 
World, for they would be earned that way 
by a wind, which would continually blow 
fium Kaft to Wsfi. This I think I am able 
CO prove danonftratlvely thus. 

It is well known to all the Philofophera, 
that the air is a very elaftick fluid body, fo 
that being compreft with the weight of the 
incumbent atmofphere, it will endeavour to 
expand it felf, and fill up a great fpace. If 
air the air therefore were equally denfe or 
compreft, every part would equally refift 
anothers prefliare, and from thence there 
could arife no motion, but if we Ihould fup- 
pofe in this atmolphere one part thinner and 
Its tenfion weaker than the reft, it is certain 
that, the circuinambient air, whofe force to 
expand it felf is ftronger, will rufti in upoa 
it, and keep up an equilibrium in the air. 
^fii' ^■ ?late\.'\ Now fappofe E Z. W N 
reprefent the Orb of Air, which furrounds th6 
earth T, and the Sun were Ihining directly 
upon the Air at Z, which therefore by the 
great heat of the Sun will be vety confiderab- 
ly more rarified and expanded than the Air 
at E; but afterwards the Sun fliilung to the 
Wefiy and coming to Ihine direftly upon W, 
the Air at % being rarer than the Air at E, 
and the heat of it being gone, its tenfion or 
force to expand it felf, will not be !o ftrong 
as the teimon of that which is at E, ana 
G therefore 
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therefore the Air at E, will rulh into Z and 
keep up the equiUbrium, Thus alfo when the 
Sun declines to W Wejhward., the heat there 
being greater than it is at Z, the Air there 
will be rarer tho' of the fame lenfion with 
the Air at Z, but afterwards the Sun moving 
towards N, that which is at W cooles, and 
being rarified its tenfion will grow weaker, 
and therefore the Air at Z, will prefs in upon 
the Air at W, and condenfe it till its tennoa 
becomes fo ftrong that it is able to refill any 
fiirther prefliire ; after the fame manner will 
the Air move from \V to N, and from N to E, 
that is, there will be a continual wind blow- 
ing from Eaji to Wefi according to the motioq 
of the Sun \ for wind is nothing but a ftrong 
ftream of the Air moved accoraing to fuch a 
direction. But this is teitified by the expe- 
rience of all who Sail toward the Inates, 
for they find a wind in the Atlantick and 
^thiopick Oceans which continually blows 
from Eafi to Wefl. 

Since therefore this is clearly agreeable 
both to reafon and obfervations, there is no 
fiirther doubt to be made of it. The wind 
therefore in the Torrid Zotie of the primitive 
earth blowing continually from Eqfi to Wefi, 
muft of neceifity carry with it all thofe 
bodies which fwim in it, and are of the 
fame denlity with it felf; All the vapours 
and exhalation therefore that can be drawn 
either from the abyfs or earth by the heat of 
the 
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the Sun, fince they fwim in an Air of the 
iame denfity with themfelves, muft be carried 
from Eafi to Wtfi by the motion of the winds, 
which is always direfted that way. 

And now I hope it will be plain even to 
the Theorill himfelf (cho' men are feldom 
convinced of the iallhood of their own 
notions) that the vapours -which are raifed 
by the Sun under the Torrid Zone of the 
primitive earth could never have reached 
either of the Poles, and therefore moft pare 
of the Inhabitants of the earth muft ftill 
have been without water fince 'tis impoflible 
any fupplies could be brought to them Jiom 
the jEquaUir. 



Chap. VI. 

Of the Figure of the Earth* 

TH E Theorift as he thinks having 
found a fufficient ftock of waters for 
ihe fupply of all the Rivers in the earth, 
does now enter upon the folution of another 
great difficulty, which is to ihew, how in a 
fmooth and regular earth the waters could 
run, and what way they would rake their 
courfe after their arrival at the Poles in va- 
G s pour J 
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pour; for lince there were no Hills, nor 
Mountains, nor high Lands, in the firft 
Earth, the vapours falling in the Frigid 
Zones and towards the Poles, there it feems 
they would ftand in Lakes and Pooles, 
having no defcent one way more than another. 
The Theorift therefore to take ofF the ob- 
jeftion, will have the earth not to be of an 
exaft Spherical, but an Oval figure, in which 
he fays it is manifeft that the Polar parts are 
higher than the j^quino£tial, that is more re- 
mote from the Centre as appears by his 
figure, and this he tells us wifl do the bufi- 
nefs, For by that means the vapours which 
fall at the extream parts of the earth will 
have a continual defcent towards the middle 
parts thereof, and by confequence it will he 
a fufficient defcent for the running of Rivers. 

Now I will readily grant that the figure of 
the earth is not Spherical but Spheroidical, 
but I can fee no reafon why it ihould be an 
oblong Spheroid and not a broad one, for it 
may be of a Spheroidical figure, tho' the Axis 
of it were ihorter than the Diameter of its 
equator, and if it were fo, I would fain know- 
by what means the vapours would flow from 
the Poles to the Equator. 

But the Theorift gives us an account how 
the Earth came to be formed after the faihion 
of an oblong Spheroid. 'Tis true fays he, 
if the Earth were as fluid ^Jlibftancc as it was 
in the Creadon and Aood immoveable with- 
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out turning round its own Axis it wcJold cer- 
tainly fettle ic felf into a Spherical figure, 
but becaufe it turned very fwiftly round tea 
Axis, the Fluid by that agitation would en- 
deavour to recede from its Centre of motion, 
and form it felf into a figure very nearly 
Oval, as we fee in the Sea, or in any Lake 
when the waters are driven by the wind up- 
on the Land the Waves extend themfelves in 
length, fo in our watery Globe which is 
turned about its own Axis, the whole bullc 
of water under the equator being much more 
agitated than that wnich is towards the Polea 
(where the fluid in its diurnal motion de- 
fcribes lefier circles) it~will endeavour to re- 
cede from the Centre of its motion, and be- 
caufe it cannot get quite off and fly away, 
by reafon of the Air which every way prefles 
upon it, and the ftraitnefs of its Orb in thefe 
places, neither could it flow back without a 
great check and reliftance from the Tame Air, 
it could not otherwife free ic felf than by 
flowing towards the fides, for waters which 
are hindered in their motion will take the 
eafieft courle they can have. Now from this 
detrufion of the waters towards the fide, the 
parts towards the Poles mail come to bo 
itffiich increafed, and thofe towards the equa- 
tor difcharged of abundance of water, which 
otherwife would have lain upon them, and 
by confequence the earth mutt have been of 

Igp ObJong or an Oval figure. 
G 3 Novir 
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Now fuppofmg all this reafoning true and 
folid (as indcea it is not) that the earth by 
its circum-rotation round its Axis, had tbrm- 
ed it felf into the figure of an Oblong Sphe- 
roid. Yet itili I cannot conceive how this 
will help the matter, for even in that cafe, 
the waters would not flow from the Pole to 
the jEquator : Yes they will fays the Theo- 
rift, fince all fluids will defcend as far as 
they can, and this is the only way of defcent 
by which they come nearer to the Centre 
than by any other. 'Tis certainly true in- 
deed tnat all fluids will defcend continually 
till they meet with fome obftacle which re- 
lifts their motion downwards, where they 
mull flop and go no further. And this is the 
reafon why in our prefent cafe there could 
be no motion or flux of the Rivers from the 
Pole to the jEquator. For the rotation of 
the earth round its own Axis being ftill the 
fame, the caufe which thrufts the water from 
the jEquator to the Pole will alfo continue 
the fame and invariable, and by confequence 
it will hinder the water from returning again 
towards the jEquator. And therefore iup- 
pofing that the Earth were formed into an 
Oval figure, yet could there not be any 
courfe for Rivers ; for only fo far would the 
■water afcend towards the Poles, till the force 
which protruded it that wa^ came to be in an 
^Equilibrium with its gravity, and there it 
would ilop neither ascending any funher,- 
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nor defcending again as long as the fame 
caufe continued to aft j that is, as long as 
the Earth turns round its own Axis in the 
Ipace of twenty four hours, but if the Earth 
ftould ceafe to move round, then indeed ia 
that cafe and no other, the ivater would re- 
turn to the jEquator. For let the Figure, 
{Fig. 3. Plate 11. J P jE P Q^ reprefent the 
Earth, P P the two Poles, and AL Q_ the 
jEquator, and B a Body upon the furface of 
the Earth, I chink it is evident that the 
Body B will fo tar afcend cowards the Poles, 
till the force which protrudes it that way be 
in aequilibrium with the force which dr;*ws it 
to the sequator: for if at B one were greater 
than the other, for example, the force by 
which it is drawn to the Poles, were greater 
than its gravity, or its tendency towards jE, 
then it would ftill move on towards the 
Pole, till both forces come to a£t equally and 
there it would reft, as long as thefe two 
forces continued in ^Equilibrium which muft 
be fo long as the Earths diurnal motion lafts. 
Now whatever Bodies either folid or fluid, 
are brought and laid upon the furface of the 
Earth at B, thefe being drawn or puiht with 
the fame accelerating force, either to the 
- ?oVe or the jEquator, that the firft lluid had, 
which was conftituced at B, the fame caufes 
conrinmng to aft upon both, they will reft 
there alfo, and confequently will not defcend 
to the Equator. Thus I think I have made 
G4 it 
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' it evident from the Theories own principles, 

ancl his Oval figure 'of the Earth, that there 
could be no courfe of Rivers in the Antedi- 
luvian world, if his Theory were true, and 
therefore feeing there were Rivers then as 
Well as now, for he himfelf has acknowledged 
them, and it is plainly alferted by the Scrip- 
tures that they were from the beginning, I 
think it is a certain demonftration that the 
whole account of hjs Antediluvian Earth is 
felfe and Chimerical. 

I come now to examin the Theorifts reafons 
by which he proves the Earth to be of an Ob- 
long Spheroidical figure. He tells us that the > 
fluid under the sequator being much more 
agitated than that wnich is towards the Poles 
which defcribes in its diurnal mofions lefier 
arches, and becaufe it cannot quite get off 
and fly away by reafon of the Air which every 
way prefles upon it, it could no other ways 
free it felf than by flowing towards the fides, 
and confequently form the Earth into an Oval 
figure. 

That the Reader may obferve how excel- 
lent the Theorift is at drawing conclulions, I 
will put this reafoning in other words thus. 
All Bodies by reafon of the Earths diurnal 
rotation, do endeavour to recede from the 
Axis of their motion j but by reafon of the 
prelfure of the Air, and the llraightnefs of 
the Orb, they cannot recede from the Axis of 
their motion, therefore they will move to-; 
wards' 
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wards the Poles where they will come nearer 
to thcAxis of their motion, as if you would 
fuppofe a B<xly at the jEquator which doth 
endeavour to recede from the Axis of its 
motion, but becaufe it cannot quire fly off" 
and get away, therefore it will move towards 
the Voles, that is, it will come nearer to the 
Ails of its motion than if it had flayed at the 
Equator. It feems to me that the Theorift 
in this part has endeavoured to give us a 
proof of his great skill in X-ogicks, for he 
&om a poffible fuppofition, has endeavoured 
direftly to prove its contradi£tory, chat is, 
becaufe all Bodies do endeavour to recede 
from the Axis of their motion, therefore they 
iviU endeavour to go to the Axis of their 
motiotL But I will now examin his Argu- 
nient more particularly, and firft I will grant 
to the Theorift, that all Bodies turned round 
about any Centre do endeavour to recede from 
it and fly ofFin the tangent. For this is both 
evident to reafon and experience; but fince 
the Air does always move round the Earth, 
it is plain that it will alfo endeavour to 
recede from the Centre of its motion, and 
by confequence, it will be no hinderance to 
the water to do the fame, neither can it be 
faid, that the ftraitnefs of the Orb will hinder 
the fluid from receding, fince there is no 
reafon to affign any fuch ftrait limits to our 
C^Jobe, for our Air is not enclos'd with walls, 
()UC beyond our Atmofphere there lyes a free 
and 
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anci open fpace: befides if there were any 
fuch uraitnefs, -withottt douht it would be 
*very where equal and the fame, and by con- 
fequence, as it nindered the fluid fiom riling 
at the Equator, fo it would alfo hinder its 
riling at the Poles, and then there would not 
in that cafe be any Oval figure at all. 

I am fure the Theorift can give no reafon 
why he Ihould make the Air refill the motion 
of the fluid upwards at the j4iquator, and yet 
yield to its motion upwards at the Poles, 
lince 'tis certain that the Air prefles as much 
one way as another : it will by the fame force 
hinder a fluid from rifmg at the Pole, by 
which it refiftetl its rifing at the ^Equator, 
and therefore it is plain, that the Earth could 
not upon any fuch account be of an Oblong 
Spheroidical figure, whofe furface at the 
jEquator is nearer its Centre than its Poles 
are. 

So far is the Theorifts Opinion diftant from 
truth in this point, that from the fame very 
principle of a Centrifiigal fcrce it does evi- 
dently follow that the furface of the Earth 
towards the Equator is higher or further 
diftant from the Centre than it is at the Poles, 
which is dire&ly contrary to that figure 
which he fuppofes it had in its primitive ftate. 
Now to prove this, I will fuppofe firft, that 
at the begining of the world the Earth was 
fluid and fphencal, but afiierwards God Al- 
mighty having given it a motion round its own 
Axis, 
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Axis, all Bodies upon the Earth would de- j 

fcribe either the Equator, or Circles parallel 
to the jEquator, and by confequence all 
would endeavour to recede from the Centre 
of their motion. 

It is to be here obferved, that if a Body 
doth freely revolve in a. Circle about a ' 

Centre as the Planets do about the Sun, that ^ » 

its centrihig^ force, (or that force by which f9*^^^ 
ic \s drawn towards the Centre) is always 
equal to its centriibgal force by which ic 
doth endeavour to recede from the Centre: 
for the force which detaine a Body in its 
orbit mufi: be equal to the force, by which it 
endeavours to recede from its orbit and fly 
off in the tangent. This may be clear by 
the example ot a Body turned round a Centre 
by the help of a thread which detains the 
Body in its orbit j the thread being ftretched 
by the motion ot the Body will endenvour to 
contrafl it felf equally towards both ends by 
■which it puU the Centre as much towards the 
Body as it doth the Body towards the 
Centre. 

Now this Centrifijgal force is always pro 

Ssrtional to the periphery which each Body 
efcribes in its diurnal motion by the firft 
Theor. of Hugm'ttis De m Ceatrifu^a : fo that 
under the ^Equator which is the biggeft circle 
the centrifugal force would be greateft, and 
ttiil grow lets as we approach the Pole where 
it quite vanilhcch, there being there no 
diurnal 
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diurnal rotation. And without doubt all 
Bodies having this centrifugal force by which 
they endeavour to recede from the Centre of 
their motion, would fly off from the Earth if 
they were not kegt in their orbit, by their 
gravity, or that tbrce by which they are 
prefled towards the Centre of the Earth, 
which is much ftronger upon our Earth than 
the centrifbgal force^ and becaufe the gravity 
upon the furface ot the Earth is always the 
fame, but the centrifugal force alters and 
grows lefs the nearer we come to the Poles; 
It is plain that the gravity under the sequator 
having a greater force to oppofe it th.in that 
which is near the Poles, will not aO: lo ilrongly 
in the one place as in the other, and confe- 
quently bodies will not be {o heavy under the 
sequator as at the Poles. 

If the Circle * ^ P Q^P reprefent the 
Earth, M Q_ the jequator, and P P the 
Poles, if Cbe aBodyin the xquator, it is evi- 
dent that it will be pulled down by two con- 
trary forces, namely that of its gravity which 
pulls it towards the Centre, and that of its 
centrifugal force which pulls it from it. Now 
if both thefe forces were equal it is evident 
it would go neither of thefe ways \ but if one 
were ftronger than the other, it would move 
where the ftrongeft force pulls it, but only 
with a velocity which is proportional to the 
di^rences of thefe two forces, and therefore 
if 

* Sa Figiirt 3. Flaf II- 
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it would nor defcend fo faft as if there were 
no centrifugal force pulling againft it. That 
is a Body in the Equator does prefs lefs to- 
wards the Centre than at the Pole whete 
there is no centrifugal force to leflen its 
gravity. Bodies therefore of the fame denfity 
are not fo heavy la one place as in the 
other. 

Now in a fpherical fluid, all whofe parts 
gravitate towards the Centre, I think it is 
evident from the principles of Hydroftaticks 
and fluidity, that all thofe Bodies which are 
equally diftant from the Centre, rauft be 
equally prefl: with the weight of the incum- 
bent fluid, and if one part come to be more 
prefled than another, that which is molt 
preifed will thruft that out of its place v\hich 
IS leaft, till all the parts come to an iequili- 
brium one widi another, and this is knowa 
by a common and eafy experiment, if you 
take a recurved tube as in the figure, \Fig. 4. 
Plate II. 1 and fill it with water or any 
other fluia, it will rife equally in both Legs 
of the Tube, fo that the furfaces C E and F I 
are equally prefled by the weight of the in- 
cumbent columns B C E D, G F I H, - but if 
one of the Legs of this Tube ihould be filled 
with oil, or fome other lighter fluid, and the 
other with water, the lighter fluid will rife 
higher than the other, tor otherways, thefe 
iijrfaces which are equally diftant from the 
Centre could not be equally prefled. 
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Juft fo, if the Figure [ F/>. 5. Plate II.l 
P j£ M P S reprefent a fluid fphere, whicn 
we may imagin compofed of a great many 
communicating Canals or Tubes, the fluid 
in every one of which prefTes upon the 
Centre, now if the fluid in every one of thefe 
Tubes was of equal weight or gravity, it is 
plain that by that means they would be alfo 
of an equal height from the Centre^ for by 
that means only would the Centre be equally 
prefied by the weight of all the Tubes ■ but 
if the fluid in the canal MOM were 
lighter than the fluid in the canal P O S, it is 
plain that in this cafe the fluid P O S preffing 
more on the Centre than the fluid in jt O A^ 
the furface of the fluid in the canal jE O M 
will rife to a greater height or diftance from 
the Centre, (o that by its greater height 
which recompenfes its leller gravitation it 
will prefs equally upon the Centre, with the . 
fluid in the canal P O S. Atirer the fame 
manner * if the fluid in the canal G O H, 
were heavier than the fluid in the canal 
jE O M, but lighter than that which is ia 
POS, then would the canal, GOH be 
Ihorter than MOU. but longer than POS, 
and the Figure compofed of all thefe Tubes 
would be in the form of a fpheroid which is 
generated by the circumrotation of a femi 
th^s round its axis, but as I have already 
fliowed that if jE O M reprefent the femidia- 
mecer 
* Sh F^irt 6. Pl<at 111. 
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meter of the jEquacor, that all Bodies in it 
are lighter than in P O S, the Axis ol" the 
Equator (we take the Diameters and Axis 
here not as pure Mathematical lines, but as 
fmall Canals or Tubes,) and juft fo thofe 
Bodies which are in the Tube G O H, I have 
proved to be lighter than thofe in POS, but 
neavier than the Bodies which are in jE O M, 
the centrifugal force in G H, being Icfs than 
that which is in M M, and there 13 no cen- 
trifugal force in the Poles, P S. It is plain 
therefore that the Tube yE O M, will be 
longer than G O H, and G O H will be 
longer than POS, that is, the Uiameter of 
the jEquator ■will be longer than the Axis of 
the Earth, and confequenrly the Figure of 
\Fig. 6. Plate UV\ the Earth will be after 
the faihion of a broad fpheroid which is gene- 
rated by the rotation of a femi Ellipiis round 
its lefler Axis. This I hope will be fufficient 
to convince the Theorift of the falfenefs of 
Ma own alferrion, lince it is plain denionllra- 
tion, that an Earth formed from a Chaos 
muft have a very different Figure from whac 
he fuppofes it had. 

But 1 will now proceed farther and enquire, 
how much the gravity is diminifhed at the 
Equator, or any other parallel by the centri- 
fug^ force, which all bodies aci^uire by being 
turned round the Earths Axis, that from 
thence we may endeavour to determine what 
proportion the Diameter of the Earths jEqua- 
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tor has to its Axis, to Calculate which, 1 
will firft fuppofe that the mean femidiameter 
of the Earth is 19615800 Paris feet according 
to the late obfervations of the French Mather 
tnaticiansj and fince the Earth turns round its 
Axis in the fpace of 23 hours ytf', for in that 
time the fame meridian returns to the fame 
immoveable point of the Heaven again (but 
the Sun in the mean time feeming to oe moved 
a degree according to the feries of the Jigns 
is the caufe why there is tour minutes more 
required, before the meridian can overtake 
him) from thence it follows, that a Body 
under the jEquator moves through 1421588 feet 
in the fpace of one fecond of dme. Now ac- 
cording to the Theorem given us by Mr. 
Newtea in his Philofophia Naturalis principia 
Mathematkia Schoi. prop. 4. Lib. i. The cen- 
trifugal force of any body, has the lame 
proportion to the force of gravity, that the 
Iquare of the arch which a body defcribes in 
a given time divided by its diameter, has to 
the fpace through which a heavy body moves 
in falling from a place in which it was at 
reft in the fame time, and fuppofmg a heavy 
body falk i j foot in a fecond of time, by 
Calculation it will from thence follow, that 
the force of gravity has the fame proportioo 
to the centrifugal force at the ^Equator, that 
389 has to unity 9 and therefore by this cen- 
trifugal force which arifes from the Diurnal 
locacioa of the Earth round its axis, any body 
placed 
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placed in the j^quator lofes -^ part of its 
gravity which it would have were the Eiirth 
at reft, or which is the fame thing, a heavy 
body placed ac either ot tJie Pules (where 
there is no diurnal rotation, and confequently 
no centrifugal foroe,) which weighs ^83 
pounds if it were brought to the Aquator will 
weigh only 288 pounds. 

Having thus determined the proportion of 
the centriiuga) force at the jlquator to the 
force of gravity, it will be eafy trom thence 
to Aew their piuportions in any parallel, for 
it is compounded ol the proportion of i to 
2S9, and of the co-fine ot tiie Latitude to the 
Radius; for it two bodies defcribe diHcrcnt 
peripheries in the fame time, their cencrifugal 
forces are proportional to their peripheries or 
to the feiiii-diamcters nf thefe Peripheries, as 
is determined by Monf. Hugens in his ^ikotc- 
mata de w cetilrifnga £5" inotii circuhtri : but the 
Periphery which a body in the equator de- 
fcribes has its femi-diameter equal to the 
radius or feini-diameier of the Earth, and 
in any other place the parallels in which 
Bodies move have the co-lines of their Lati- 
tude for their femi-diameters, and therefore 
it will follow that the force of gravity is to 
the centrifugal force in a proportion com- 
pounded of the radius to the co-fme of the 
Latitude and of 283 to i. and therefore at 
the Latitude of 5 1 degrees, 46 minutes (for 
example) it will be as a66 to i. 

a But 
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But we mufl: obferve that it does not from 
thence follow, that a body in that Latitude 
loles s^ part of its abfolute gravity which it 
would have were the Earth at reft; for that 
could not be, unlefs the centrifugal force 
a£ted direftly contrary to the force of gravity, 
which it doth no where but at the Aquator, 
for in the Figure \Fig. 7. Plate HI."] let the 
circle QJP E reprefent the Earth, v^E the 
diameter of the jEqustor, O its Centre, and 
let B reprefent a Body which we luppofe to 
hang by the thread A B, and is placed any 
where between the Pole P and the Equator 
Qj and let B D be drawn perpendicular ta 
the axis. It is plain that it the Earth had 
no diurnal rotation, the Body B would draw 
the thread A B into the poJition A C, fince 
by that means it defcenda as near as it can to 
the Centre, and there it would ftretch the 
thread with all the force of its gravityj 
or if we will fuppofe that the centrifugal force 
afted according to the fame direftion A C, it 
would then direftly oppofe the force of 
gravity, and the thread would remain in the 
fame pofition, but it would be ftretched with 
a forte proportional to the differencea of 
thefe two forces. 

But becaufe the Body B turns round the 
Centre D, it will endeavour to recede from 
it according to the line C B, in which di- 
reftion the centrifugal force afling, it will 
BOidireftly oppofe the force of gravity, but 
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it will draw the thread from the pofition A C 
into the pofition A B, let B G be drawn per- 
pendicular to A C. If B C reprefent the cen- 
triiugaj force acting according ro the di- 
re£iJon B C, it is equivalent^ as is commonly 
known, to two forces one of which is as G C, 
and aSs according to the direction G C, 
which is contrary to that by which it dc- 
fcends to O, the other is as G B, and a£ts 
according to the direction G B, which is no 
way contrary to the force of gravity. If 
therefore B C reprefent the total centrifugal 
force of the Body B, that part o£ it which 
direftly oppofes the force of gravity will be 
as GC: from whence ir follows, that the 
decreafe of gra\ ity in going from the Pole to 
the j^quator is always as the fquare of the 
co-fine of the Latitude : for draw B H paral- 
lel to the Axis P P, and becaufe the triangles 
H C B, C D O are ^equiangular, thcretore 
HC is to CB as CO IS to CD, or as QO 
is CO CD, but QjO is to CD as the de- 
creafe of gravity at ^ is to the centrifugal 
force at C, and therefore H C is to C B as 
the decreafe of gravity at Q is to the centri- 
fugal force at C. But if C B reprefent the 
centrifugal force at C, G C will reprefent 
That part of it which afts direftly agaiail the 
force of gravity, and confequenily the de- 
creafe of gravity at the jEquator is to the de- 
creafe of gravity at C as H C is to G C : 
now HC is to GC in duplicate proportion 
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of HC to CB, or of CO, or OQ^to CD, 

by the %ih of the 6ih o{ Euclid-^ and therefore 
the decreafe of gravity at Q* is to the de- 
creafe of gravity at C, as theiquare of C O 
is to the fquare of C D which was to be d&- 
monftrated. 

From whence it is plain that if H C repre- 
fent the decreafe of gravity at the jEquator, 
and G C its decreafe at C, then will G H 
leprefent the difference of thefe two diminu- 
tions, or the difference between the gravity 
at Q^and the gravity at C, but H C is to 
HG in duplicate proportion of HC to HB, 
or of O C to D O, that is, the decreafe of 
gravity at the jEi^uator is to its increafe at 
C, as the fquare o± the radius is to the fquare 
of the fine of the Latitude. 

By this alfo it will appear that the dire&ion 
of heavy Bodies is not to the Centre of the 
Earth, as has been always fuppofed. For if 
we take a heavy Body and hang it by a 
thread, the thread produced will not pafs 
through the Centre any where but at the 
Poles and the j^quator, for in the Figure the 
thread is carried by the centrifugal force of 
the Body B from the pofition A C, into the 
pofition A B where it will reft. 

Now to detennine the angle CAB vi'hich 
the line of dire£tion of the Body makes with 
the line AC, let AN be drawn parallel to 
B C, and produce O B till it meet with it in 
N, and let us confider the Body B as drawn 
by 
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by three powers according to three difTercDt 
direQiions BO B L and A B, the power 
K'hich pulls it according to B O is its gravity, 
that which draws it according to the direftion 
BL is its centri&gal force, and that which 
afts according to AB is the itrength of the 
thread, by which the Body is hindered to 
move according to either of the other two 
dire£lions, and therefore it is an aequilibrium 
with i^Q other two powers, but by aTheorcni 
which is deraonftrated by feveral of the 
Writers of Mechanics, but particularly by 
Moni^ Hiigens in his fmall Treatife De poTcit- 

"""*■ oer Jila trahmtibus. If a Body be pulled 

hree different powers which are in aqui- 

^ } with one another, according to three 

rSfierent direftions A B, B K, and B O, thefe 
three powers will be as the three fides of the 
Triang-Ie ABN, -viz. as AB, AN, and B N 
refpeftively ; or as AB, BC and AC; BN 
being very near parallel, and confequently 

I equal to A C, fince they do not meet but at a 
great diftance. From hence it follows that the 
force of gravity is to the centrifiigal force as, 
A C is to B C : but a method has bten al- 
ready ihown how the proportion of the force 

I of gravity to the centrifugal forte may be dc- 

L termined, and therefore the proportion of AG 
!(■ JB C, may be alfo decerinined, which at the 
icuaoofji'', 4(5", is as 446 to i. There- 
, in the Triangle ABC, the proportion, 
LC to B C is Known and the angle A C B 
H 3 being 
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being equal to the angle COQ^ which is 
fubtended by the arch C Q_ the Latitude of 
the place, from thence by the Tables of Sines 
and Tangents the angle BAG may be known, 
■which in the above mentioned Latitude is 
aboQt five minutes. 

From hence alTo it will appear that "it is. 
not the line A C, which being produced- 
pailes through the Centre, but the line A B 
thdt is perpendicular to the curve PQ, for 
all the particles of the fluid will fettle them- 
felves in fuch a pofition that their lines of di- 
rection downwards muft be perpendicular to 
the furface of the Body which they compofe, 
for ctherwile the parts of the fluid would not 
be in an j^quilibrium one with another, and 
therefore altho' the lines ot direftion of 
■heavy Bodies do not pafs through the Centre 
of the Earth, yet are they ftill perpendicular 
to their Horizons, and upon this account there 
could arile no error in levelling of lines, and 
in finding the rifiiigs and fallings of the 
ground. 

Upon this account alfo it will appear that 
the lurface of the Earth is not fpheric-al, for 
it it were, then would all lines drawn from 
the Centre be perpendicular to the furface of" 
the Earth, tince it is the known property of a 
fphere th.it they muft be fo, but I have al- 
ready the>\ed that it is not fo in the Earth, 
and therefore it is plain that the Earth is not 
a isphere. That therefore I may enquire rtiore 
particularly 
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parcicularly into the Figure of the Earth, I 
will refume my former hypothelis, that the 
£artb is compofed ot an infinite number of 
Canals which communicate with one another 
at the Centre and are all equiponderant, of 
which we will confider two as OQ_and OC, 
andletOQ be=r, OD =x andDC = y, 
let the abiolute gravity be called ;>, and the 
centrifugal force at the j^quator 0, O C is 
equal to v^k'4-j)'% the weight of the Canal 
OQis equal to the abfolute gravity of the 
whole canal, minus the centrifugal force of 
each particle contained in it, antTbecaufe the 
centrifugal force of each particle is as its di- 
ftance trom the Centre, and therefore it in- 
creafes in an Arithmedcal progreflion, the 
greateft of which is », confequently the fum 
of all the centrifugal force is = -f tir-, but upon 
the hypothefis, that gravity is the fame at all 
diftances from the Centre, the abfolute gravity 
of the canal O Q is pr, and therefore its real 
weight Upon theCentre OQ^\spr-\nr. After 
the fame manner the ab folute gravity of the 
canal OC ispnv" x'^-^y^ but the fumm of the 
centrifugal forces ot all the fluid in the canal 
O C is equal to the centritugal force of the 
fluid in CD {as may be ealily proved frcwn 
the confideration of inclined Planes) But the 
centrifugal force at C being to the centrifugal 
force at <^ as CD is to O C^ (that is, as j is 
to A the centrifugal force at C will be equ il 
H-> «) 
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to — and becaufe the centrifugal force of 

each Particle is as its diftance from the point 
D uhich is the Centre ot the Circle, that the 
fluid in the canal CD defcribes, and there- 
fore the centritugal forces in counting from 
the point D muft increafe in an Arithmetical 

progrefTion, the greateft of which is — and 

therefore the fumm of all the centrifugal forces - 

in C D mull be equal to —— therefore the 

ir 

weight of the canal O C is =p\^x*+j^* 

"^^ 
• — -i = ^r — i»r which equation ex- 

prefles the nature of the curve that is made by 
the leftion of the earth with a plane through 
its poles, and by this, the proportion of the 
axis of the earth to the diameter of the sequa- 
tor may be eaHly determined ; for when C O 
eoini-iaes with O P, then C D or ^ becomes 
equal to nothing, and the equation is 
pv' x' ■^pr — ^nr or px^=pr — -tsr, and 
therefore by the i6th of the 6th p has the 
fame proportion to ^ — 4-a that r has to x or 
OQ_to OD, but p is to p — ^a as 289 is to 
iSSi: or as 578 to J77 which therefore is the 
proportion of the greateft diameter of the 
£arEh to its leaft i but this is upon fuppofition 
ihac 
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that gravity is the fame at ail dlftances from 
the Centre, but if we will fuppofe that the 
gravity of bodies without the Earth is in a 
proportion reciprocal to the fquares of their 
dillances from the Centre, the gravity of 
thofe bodies which are within the Earth will 
be diredtly as their dillance, both which do 
beft agree with the obferv'a Phenomena of 
nature J then will the gravity at the jEqua- 
tor be to the gravity at the Poles as 68^ to 
€^2, which numbers in this Hypotheiis do 
alfo exprefs the proportion of the Diameter of 
the Earth drawn through its Poles to its 
Diameter drawn in the plane of the Equator. 

It is upon the account of this diminution of 
gravity, according as we approach the j4iqua- 
tor, that penduluins of the fame length in 
diflerent Latitudes, take dttlerent times, to 
perform their vibrations- for becaufe the ac- 
celerating force of gravity is lefs at the JE- 
quator than under any parallel, and under 
any parallel it is Itill lefs than under another 
which is nearer the Poles, it do's plainly trora 
thence follow that a body plac'd in the jE- 
qoator, or in any parallel will take a longer 
time to defcend through an arch of a given 
circle, than it would do at the Poles, and 
the farther a body is removed from the Poles, 
the longer time it will take to defcend 
through any given fpace. 

From hence it follows that the length of 

pendulums which perform their vibrations in 

equal 
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equal times in difFcrenc Latitudes are dire&Iy 
as. the accelerating forces of their gravities. 
For the time a Body takes to defcend through 
an Arch of a Cycloid, is to the time it will 
take to fall through the Axis of the Cycloid 
always in a given proportion, viz. as the 
Semi periphery of a circle is to its Diameter 
by the 2$th Prop, of Hti^ens Horcfogium Ofcil- 
lateriiim-^ and therefore ■ when the times in 
■which a body defcends through the Axis of 
rwo different Cycloids are equal, the times 
of the defcent through the Cycloids will be 
alfo equal, but when the times of the defcenc 
through the Axes are equal, thele Axes, and 
ctmfequently the lengths of the pendulum 
which vibrates in thefc Cycloids are propor- 
tional to the accelerating tbrces ot their 
gravities. 

By this, if we know the length of a pen- 
daluin which performs its vibrations in a given 
time, in any one part of the Earth, it is eafy 
to deternune the length of a pendulum which 
performs its vibrations in the fame time, ia 
any other part of the Earth, as tor example : 
the length of a pendulum which vibrates 
fcconds at Paris is three foot eight lines 
and an haltj let it be required to find 
the length of a. pendulum which vibrates 
leconds at the Equator. Becaufe the gravity 
at the Pole is to the gravity at the jEquator 
as 691 is to dSp, therefore the decreafe of 
gravity at the jKquacor is -g-^y parts of the 
whole 




Of the Theory. 
Whole gravity : but as I have before demon- 
ftrated the decreafe of gravity at the jEquator 
is to its increafe in any other Latitude, as the 
fquare of the radius is to the fquare of the 
iitic of the Latitude j now the Latitude of 
Paris being ^8^. 45' its fine is 75. i8j, and 
therefore the fquare of the Radius is to the 
fquare of the fine of rhe Latitude as loooooo 
to 5155348, but as icooooo is to 565248, fo 
is j.ooo the number which reprefents the de- 
creafe of gravity at the jEquator to i. 695, 
the number which reprefents its increafe ac 
Paris which-added to 689 the gravity at the 
Equator makes 630. 655 the number which 
■will reprefent the gravity at Paris, But I 
have already ihewed, that as the gravity at 
Paris is to the gravity at the jEquator, lo is 
the length of a pendulum which vibrates 
feconds ac Paris to the length of a pendulum 
which vibrates feconds at the jEquator, that 
is as (Sjio, d9j to 689, fo is jd, 708 the length 
of a pendulum at Paris which performs its 
vibration in a fecond to 36, tf 16, which there- 
fore is the length ol a pendulum which per- 
forms its vibrations in a fecond at the jfiqua- 
tor ; fo that the difference between thefe two 
pendulums is t-'w parts of an inch which 
comes pretty near the obfervations of Monf. 
Richer^ who at the Illand oi' Cayetty whole 
Latitude is 5 degrees, found that a pendulum 
which vibrates feconds there, was a tenth 
pare 
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part of an inch Ihorter than a pendulum which 
vibrates lecoiids at Pnris. 

Thus we fee that the principles and hypo- 
thecs and withal their uonlequences upon 
which the broad Spheroidical l-'igure of the 
Eanh is founded do exaftly agree with ob- 
iervations, and therefore there is no doubt to 
be made but that the Earth is really ot lijch 
a Figure, and that the hypothelis upon which 
this Figure is grounded (ws. the diurnal 
Totatiou of the Earth and by conlequence the 
centrifugal force of all Bodies upon it) mutt 
be admitted for a true one • lince the dirierent 
vibrations of Pendulums of the fame length 
in different Latitudes can depend upon no 
otlier caufe : for the change of Air is not able 
to produce any fuch effe£t, for if the Air 
made really any alterations in the vibrations 
of a Pendulum it would produce a quite con- 
trary etieft, than what is obferved ^ for Pen- 
dulums near the jEc^uator would move farter 
than they would do in places of greater La- 
titude 1 the Air in the one place being more 
larified is much thinner and finer than it is 
jn the other, and therefore gives iels reli- 
fiance to Bodies which move in it. 

In this reafoning we have fuppofed the 
Earth to have been at firft fluid as the Theo- 
lift has done before us, but if we will put the 
cafe that tlie Earth was at firft partly fluid 
and partly dry as it is at prefent, yet becaufe 
we 
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we find that the land is very near of the 
lame Figure wiih the Sea (only railed a licde 
higher that it might not be overflowed) con>- 
po/ing with it the lame lolid, and I h*ve 
already (hewed that the Sarfece "of the Ocean 
is fpheroidical and not fpherical, there is no 
doubt to be made but that the Land wa» 
ibrraed into the fame Figure by its wile 
Creator, at the beginning ol the World, tbr 
if it were otherwife, then would the Land 
towards the jiquator have been overflowed 
with water, which as I have already proved, 
mult have been higher at the jtquator than 
at the Poles j and therefore the Sea would 
life there and fpread it felf like an iuunda- 
tion upon all the Land. 

But for a further confirmation of the fphe- 

Toidical Figure of the Earth let us conlidet 

fome of the other Planets efpecially Jupiter 

who turns round his own Axis in the fpace of 

ten hours : It may eafily be obferved that his 

1 Axis is confiderably fhorter than the Diameter 

' of his jEquator, and that in the proportion of 

I ieven to eight, as the obfervations of Mr. 

j fl&mflend and Monf Cafmi do teftify ; and 

therefore we need not doubt but that the 

Earth which is a Planet like the reft and turns 

lound its Axis as they do, is of the fame 

Figure. 

But the Tlieorift in his Latin Edition of the 
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Theory, as alfo in his Anfwer to Mr. Warrmy 
fcems to inlinuate, thai the only way to find 
the 
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tht true Figure of the Earth is by meafuting 
of it, and by that means to find what pro- 
portion the degrees of the Meridian in dif- 
ferent Latitudes have to one another ; tor if 
they were exaftly equal one to another, and 
alfo equal to the degrees of Longitude counted 
upon the jEquator, then without doubt the 
Figure of the Earth would be Spherical, but 
if otherwife Spheroidical. 

Now tho' 1 have already determined the 
Eartha Figure from other Principles; Yet to 
comply with the 1'heorift in this point, I will 
give him an account of a Book whofe estraft 
I have feen in the jiBa Eriiditor/im Lip^fitc 
publscata for the year 1691, written by one 
'^Joh. Cafp Eifenfchmidt a German who calls him- 
self Doaor of Phiiofophy and Phyfick. The 
Title of the Book is, Diatribe de Figura TdJriris 
EUiptico-Spk^roide. And it is Printed at Stras- 
hurg in the Year irtjji. The Learned and 
deep-thinking Author of this Book after he 
has Anfwered, at leaft has endeavoureiS to 
Aiilwer the Arguments of A-chitnedes and 
others, by which the Figure of the Earth was 
pro;'ed to be Spherical, doth embrace the 
Opinion of the Theorift, and aiferts that its 
Poles are higher or further diftant from the 
Centre than itsjEquator: To prove this, he 
fets down an account of the dilierent magni- 
tudes of degrees of the Meridian according to 
the obfervations made of them in different 
Latitudes, and comparing chem one with 
another, 
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another, he found that they continually dc- 
creafed as the Latitudes increafed, and in- 
deed, as he fays in the fame proportion, as 
appears by the following Table, which 1 have 
jniertcd from the above named ExtratV. 



Obfervcrs. 


The Latitude of 
the Pbccs ob- 
fcnrcd. 


ThcMdgnitiidi; 
of.Dcgrct b 
Roman Mil™ 


Erntojihenes. 


27« 


loo 


Riedohs. 


44-1" 


8o 


Mnf. Piccarii. 


49" 


74 


SermJlitis. 


49i-* 


73i 


Snelliiis. 


51" 7Jt 1 



From this he concludes that a plane cutting 
the Earth along its Axis would not be a 
Circle but an ElUpfis, whofe longer Axis 
would pafs through the Poles and coincide 
with the Axis of the Earth j but its lefler h\\a 
would be the common Se&ion of the Equator 
with the ElUpfis, and from thence he inters, 
that the Earth is not of a Spherical, but an 
oblong Spheroidical Figure. After that he 
difputes againfl: iSIr. Ncmtons Hypothefis, 
which makes the Earth of a dire£t contrary 
Figure, and thinlcs that the accurate Obfer- 
vacions by him related, are by far to be pre- 
ferred to the Hypothelis upon which Mr. 
Ncivtons Calculus is grounded. 

None 
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None but a man of prodigious ftupidlty and 
carelefnefs could reafon at this tak ! If* he 
had alferted that the Earth was of an Oval 
Figure bccaufe Grafs grows or Houfes ftand 
upon it, it had been fomcthing excufable; 
for that Argument tho' it did not infer die 
concluiion, yet it could never have proved 
the contradiftory to be true. But to bring 
an Argument which does evidently prove that 
the Earth has a Figure dire£tly contrary to 
that which he would prove it has, is an in- . 
tolerable and an unpardonable blunder ^ for 
if he had but protrafted the Figure, and 
drawn equal Angles from the Centre, he 
might have eafily perceived, that the Angle 
whofe Crura were longeft, would have the 
^reateft Subtenfe. Thus if the Angles [Fig. 8. 
J>lale IV. J DAE and BAG were equal, 
but A D were longer than A B, it is evident 
that the fubtenfe t> E would be longer than 
the Subtenfe BC, for if you take AM and 
AN equal to AB and AC and draw the 
Line M N, the Angles being fmall, BC and 
DE will differ very little frOjii ftreight Lines, 
but B C is equal to M N, which is plainly 
lefs than DE, and therefore it is evident 
that B C is lefs than D E, that is, where the 
.SubtenJes or the degrees are greateff, there 
alfo is the greateft Diameter ; but it is plain 
by the Obfervations which Mr. Eifenjchmidt 
relates, that the degrees are biggeft at the 
■Equator, therefore the greateft Diameter of 
thp. 
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the Spheroid muft be that of the jEquator, 
and not the Axis of the Earth. 

So far is this Argument drawn from Obfer- 
vations from dellroying Mr. Newtons Hypo- 
theiis, that it would moft evidently confirm 
it, if the Obfervations were cxa£t enough, 
which I believe they are not. 

1 cannot but wonder at the ftrange Logicks 
of our Modern Philofophcrs who arc able to 
draw any conclufion they have a mind for, 
from any Principles that can begi\enthem. 
>fo man that looks narrowly into their Books 
can want Inftances in this matter, But in cafe 
this is not fo well obferved, I have furnilhed 
the Reader with two examples of this fort. 
The one is iheTheorills way by which he 
moves the Earth to be of an Oblong or Oval 
Figure from the Principles of a Centrifugal 
ibrce which all Bodies have that are on it. 
N^ow I think I have plainly ftiown that the 
true Conclufion he ought to have inferred 
from this Hypothecs ia, that the Earth had a 
quite contrary Figure from what he Uncled 
it had. But Mr. Eifefichnidt has given us a 
yet plainer proof of this thing, for becaufe he 
found that the Degrees of Latitude near the 
aequator were bigger than thofe which were 
near the Pole, he very innocently concludes 
that the Earth had its Axis longer than the 
Diameter of its jEquator ; but if he had un- 
derftood the firft fix Elements of £f/c//rf, or 
indeed thofe of common fenfe he might ealily 
1 have 
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have demonftrateii the contrary : it is ftrange 
that when there is but one Right and one 
Wrong Opinion in this Point, that he fliould 
be fo unlucky as to hit upon the falfe one to 
maintain it. 



Chap. VII. 

Of the Dijjolitthn of the Primitive 
Earth. 

HI T H E RT O I have refuted the Theo- 
rifts Motion, Pofition, and Figure, 
oi the Primitive Earth. I am now to conlider 
his method ofDiliblving the Fabrick he has 
raifed, and to Examin how and by what cau- 
fes, the firll Earth which had all the Beauty 
of Youth and Blooming Nature, pTelh and 
Fruitful, and not a Wrinkle or Scar on all its 
Body, came to be difiblved; how the Fabrick 
was broke, and the Frame of the whole torn 
in pieces, how it came to be a fliattered and 
confufed heap of Bodies, as we now fee it, 
placed in no order one to another, nor with 
any conefpondency or regularity of parts, as 
the Theonft reprefcnts it to be. 

He tells us that one would foon imagin 
that fuch a itrutture as that of the firft Earth 
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W"J3, "would not be perpecual nor laft many 
thoufands of years, it one conlider ihe etfeit, 
the heat of the Sun would have upon it, and 
the ■^Vaters under ir, drying and pari:hing 
the one, and raniying the other into vapours: 
For according to him, the courfe of the Sun 
was fuch at that time, that there was no di- 
verfity or alteration of Seafons in the year, 
as there is now; by reafon ot which altera- 
tion of Seafons, our Earth is kept in an equa- 
lity of temper, the contniry Seafons balJaiv- 
cing one another; io that what moilture the 
heat of the Summer fucks out of the Earth, 
^s repaired again in Rains the next Winter, 
and what chaps are made in it are filled up, 
and the Earth is reduced to its former confti- 
tution. But if we ibould imagin a continual 
Summer the Earth would proceed in dry- 
nefs ftill more and more, and the cracks 
would be wider and pierce deeper into the 
fubllance of it. The heat of the Sun there- 
fore according to the Theorill, a£Ung con- 
tinually upon the Earth, would have reduced 
it in the fpace of Ibme hundreds of years to 
a conliderable degree of drynefs, in certain 
parts, and would alfo have much rarified and 
exhaled the water under it ; fo that conlider- 
ing rhe Itrutlure of that Globe, the exterior 
Cruft, and the Water under it, he thinks it 
may be fitly compared to an j4iolipile or an 
hodow Sphere, with Water in it^ which the 
heat of rhe fire ratifies and turns into Vapour 
I 1 <» 
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or Wind i the San here is the Fire, and the 
exterior Earth the ftiell of the jEolipile, and 
the Abyfs ijie water within it^ as icon then 
as the neat of the Snn had reached the waters 
in the Abyfs it began to ratify them, and 
raifc them into Vapours, by which ritrita£tion 
they required more room, than they did be- 
fore, and finding themfclves pent m by the 
exterior earth they prefled with violence 
againft that Arch to make it yield and give 
way to their dilatation: and by this means 
the Earth v\as broken, and the Irame of ic 
torn in pieces as by an Earthquake, and thole 
great portions or fragments into which it 
was divided, fell down into the Abyfs, fome 
in one pofture and fome in another, and was 
the caufe of a general Deluge. I fhail now 
examin thefe caufes which the Theorift has 
given for the Diflblurion of the Earth, and in 
this Chapter I will firft enquire whether the 
Tieat of the Sun can reach lb far as the great 
Abyfs to ratify the waters thereof 

Firll then I have proved in the third 
Chapter of this examination, that there were 
Hills and Mountains in the primitive Earth as 
there are now in ours. I have alfo Ihown 
that the Axis of the earth was then enclined 
the f.ime way to the Plane ef the Ecliptick as 
IL is at prefent; from thence it plainly fol- 
lows that there was then, the fame variety 
ofSeafons and A Iterations of Heat and Cold 
in the primitive earth, that there are now in 
our 
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our earth, and by confequence, all the Ar- 
guments drawn from the great heat and rtrong 
a£tion of the Sun upon the Antediluvian earth 
muft fall to the ground, there being then no 
greater heat of the Sun on the earth than 
there is at prefent. 

But idh\ there are places in the earth, as 
the liland oiBarbadms and fome other Iflands 
near the Equator, where there is Uttlc or no 
variety of Seafons or alteration of the Suns 
heat, but it continues to fhlne very ftrongly 
upon them throughout the whole year, and 
yet in none of them is there any of ihefe 
great Chaps and Cracks which the Thcorill . 
iays were made in the primitive earth by the 
ftrong aftion of the Sun ; tho' it haa flian 
above thrice as long upon thefe Iflands as Ic 
did upon the Antediluvian World. 

3(^/1', It is certain that if we judge accord- 
ing to experience that the heat of the Sun 
doth not reach far into the Earth, and that its 
beams can go but a very little way into the 
Cruft; for m Vaults and Caves there is no 
fenfible alteration of heat in Summer and 
Winter, even tho' they have a communication 
with the open Air, And in the deep pits of 
the R-Oyal Obfervatory at ¥aris it has been 
found bv experience, that a Thermometer 
placed there, in the coldeft day ofWinter 
does not fenlibly vary from what it was In 
the greateft heat in Summery and thev who 
worX in Mines can tell how little difference 
1 3 tbey 
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they obfene of heat in the Summer, mora 
than in the Winter, in places underground. 
But if the heat of the Sun could peneirute for 
any confiderable depth the Cruft of the Earth, 
it IS plain, that when its heat is ttroiigeft and 
moft intenfe upon the Surface, it would alfo 
be moil intenfe within the Cruft; but the forc- 
inentioned experiments do prove that withia 
the bowels ot the Earth there is no fenfible 
diHerence between the heat of the Sun when 
itsaftion is ftrongeft, from what it is when its 
action is weakeft. Since then the heat of the 
Sun does not penetrate the Earth fo as to be 
. lenfible even for the fmall fpace that we are 
able to dig thorough, how can we imagin it 
poilible that it Ihould ever reach the Abyfa 
through the whole exterior Crull oi the Earth 
fo as to be able to heat the waterand raife it 
into Vapour ? 

But that I i;ay bring this point to a Cal- 
culation as near as I can, I will fuppofe that 
the heat caufed by the dire£l influence of the 
Sun upon any Surface is always (all other 
things being the fame) as the quantity of 
Rays of heat which falls upon that Surface; 
which I believe the Theorift will allow : I 
will alfo fuppofe that fewer Rays of heat 
palied thorough the folid Orb than if it had 
been compofea of feveral concentrical Surfices 
placed at fome diftance from one another, 
every one of which tranfinitted only the one 
hilf of the Rays of heat which fell upon it: 
this I think, may be alfo eafiiy allowed ^ ica 
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it is plain, that the Surface of the Earth does 
not tranfmit the halt, nay not the hundredth 
part oi" the Sans beams which fall upon ic 
Thefe things being fuppofed, it is plain that 
hnt one half of the Rays which fall upon the 
firft Surface, v/ould tall upon the fecond, but 
one fourth of them upon the third, one eighth 
part of them upon the fourth, and one fixteenrh 
part upon the fifth, ^c. fo that they would lliU 
decreale in a Geometrical proportion oi 2 to 
J ; and if there were but one hundred of theft 
Surfaces, the number of Rays which tell upon 
the firlt would be to the number of Raya 
which pafled thorough to the Uft as i^' to i, 
or as the ninty ninth power ot 2 is to i. How 
great a difproportion then would there be 
between the number of thofe Ruvs which fell 
upon the firll furface and thole which fell 
upon the laft? for the ninty ninth power of 1 
is a number which if written at length would 
conJill of a hundred Figures: but if we 
fhould imagin all the Vpaces between the 
Surfaces filled up with folid and not diapha- 
nous matter as it real ly is fo in the Crull of 
the Earth, the heat upon the furfice mult be 
much lefs than what it would be by the for- 
mer proportion. 

From thence we may conclude that if the 
heat of the Sun upon the Surface of the Ante- 
diluvian Earth was not much greater than 
ic is now, it could never r.;Lich ib tar into 
the Cniil as 10 be able to raife Vapours frorn 

1 4 the 
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the Abyfs ; or if it was fo great as to be 
able to raife Vapouis trom thence, that is, if 
it was then as great upon the Surface of the 
Abyfs as it is generally upon the Surface of 
the preftnt Earth, it muft have been almofl: 
in6nitely greater upon the Surface of the 
Antediluvian Worla. Certainly there could 
be no neceffity for a Deluge in that caf^ 
except it were to cool the Earth again after 
fuch an exceflive heat, which mull have de- 
ftroyed aU the Animals, Plants, and Trees 
v^hich were upon the earth, and have turned 
them into Glafs. 

But perhaps it may be urged that the heat 
of the Sun does generate and prepare Metals 
which lie hid in its bowels ; To which I 
anfwer, that I have already brought a fuf- 
ficient demonftration that the heat of the Sun 
does pafs but a very little way within the 
earth, and therefore the Opinion that Metals 
are generated by the Suns influence muft be 
falfe^ for they generally lie far hid within 
the bowels of the earth, and therefore with-* 
out the reach of the Suns influence. 

But the Theorifl; affirms further, that there 
was a continual Summer in the Antediluvian 
eanh, and therefore if the heat of the Sun 
made a crack in the earth in one year, there 
being no Winter or Rains to repair the chaps 
that were made in the earth, this crack would 
continually grow deeper, till at laft it would 
reach to the Surface of the Abyfs. Let us 
now 
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noiv bring this general way of fpeaking to 
a Calculation, and try if the heat of the Sua 
could this way reach the Abyfs. To determin 
which, I will fuppofe that through length of 
time, the Sun has made a crack in the earth 
of a Miles depth and one hundred ibot in 
length extended from Eaji to Wefi^ and Jet it 
be propofed to Calculate what proportion the 
heat upon any point of the Surace bears to 
the heat upon the bottom of the crack. In 
the Figure [Fig. j. Plate I.] let PSA^ 
reprefent the Equator in wnich the Sua 
moves, PR.T the Earth, PCtthe fenfible 
Horizon, and P«j«R the Pit made by the 
heat of the Sun in the Crutl of the Earth; it 
is plain that the Sun Ihines on the point R. 
on the Surface of the Earth all the time it is 
moving through the Arch P Q, but it fliines 
only on the point m in the bottom of the 
Crack while it defcribes by its motion the 
Arch S A. Now the Aftion of the Sun upon 
any point is always more or lefs ftrong in 
proportion to the fine of the Angle of inci- 
dence of its Rays, that is, if the Sun be at 
S, and afterwards come to A, the a£lion of 
the Sun upon the point R when it is at S , is 
to its aftion when it comes to A, as the fine 
of the Angle SRP is to the line of the 
Angle A R P. From whence it follows, that 
theaftion of the Sun upon the point R is to 
its adion upon the point «/, as the fam of 
all the fines of the Suns Altitude while it 
Ibiney 
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ihines upon R is to the fumm of all the fines 
of the Suns Altitude while it ftiines upon the 
point J«, that is if the times it Ihines upon R. 
and m be taken for Bafis's or the Arches P(^ 
and S A wiiich are proportional to them, 
be extended into ftrcight lines H S A O, 
\ i-'ig. 9. Plate yi.'\ and SA, and all the 
lines be erefted on them perpendicularly, 
AE being the Sine of the Arch AH and 
SD the fine of the Arch S H, and the 
Curve line HDEO be drawn thorough the 
extremity of the fines, th;; he it upon the ■ 
point R is to the heat upon the point «/, as 
the fpace H D E O is 10 the ip^ce S D E A, 
But the Periphery P SAO being a femi- 
circle (ibr tlie JJiameter of the Earth is 
but a point in refpeft of the Suns diibitce 
from us) It is plain that the fpace HDEO 
is two figures of fines, which the Mathe- 
maticians have demonftrated to be equal to 
two iquares of the Radius j and it is 
alfo by them demonftrated that the fpace 
S D E A is equal to a rectangle contained by 
the Radius and the fine ot the Arch SA; 
but as I have already Ihewed the heat of the 
Sun upon the point R is to its heat upon the 
point m as the fpace H DEO is to the fpace 
DSAE. It is plain from thenct, that the 
heat or a£tion of the Sun upon the point R. 
is to its attlon upon the point m as two iquares 
of the Radius is to a rectangle contained by 
the Radius and the line of the Arch SA, 
that 



that is, as twice the Radius is to the fine of 
the Arch S A, by the firft of the 6th of 
Euclid: But becaufe Vn is to PR as jooo 
is to an loo, or as 50 to i, therefore by a 
trigonometrical Calculation the fine of the 
Angle SmA, or of the Arch S A is 19594 
fuppofing the Radius a looooo, the heat 
therefore upon the point R is to the heat 
of the Sun upon the point «/, as 200000 is to 
19594, and confequently rhe one is more 
than decuple of the other. If therefore the 
heat upon the bottom of the Crack was fo 
great as to reach funher into the Cruft, it 
muft have been at leaft ten times greater upon 
the furface of the Earthy and if the neat 
of the Sun upon the bottom of the Crack was 
as great as is necefiary for to raife the waters 
ir\ the Abyfs into Vapours, or as great as our 
Summers heat is, the heat upon the fur&ce 
of the Earth mull have exceeded the heat of 
red hot Iron, which is only feven times 
greater than the ordirwry heat of the Sun in 
Summer. 

But notwithftanding all this, fiiould I grant 
to the Theorift that the heat of the Sun had 
reached the Abyfs, and had raifed the Vapours 
fo that the crult of the Earth fell down and 
was broken in pieces, yet I cannot fee how 
from thence there could follow any univerfal 
JJeluge, or indeed any Deluge at all, tho' 
the Theorift does endeavour to explain it 
thus. 

When 
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When the Earth fays he, was broken and 
fell into the Abyfs, a good part of it was 
covered with water by the mere depth of the 
Abyfs it fell into ; and thofe parts of it that 
were higher than the Abyfs was deep, and 
confequently would ftand above ic in a calm 
water, were notwithftanding reached and 
overtopp'd by the waters during the agitation 
and violent commotion of the Abyfs ; for it 
is not imaginable fays he, what the commo- 
tion of the Abyfs would be upon this diflblu- 
tion of the Earth, nor to' what height its 
waves would be thrown when thele pro- 
digious fragments were tumbled down into 
it. If you would fuppofe a ftone of ten thou- 
fand weight taken up into the Air, a Mile or 
two, and then let tail into the middle of the 
Ocean, it is Credible that the dafhing of the 
■water upon that imprcffion would rife as high 
as a Mountain ; but if you will fuppofe a 
mighty Rock, or a heap of Rocks to fall 
from that height, or a great Ifland or Conti- 
nent, thefe would expel the waters out of 
their places with fuch a force and violence a^ 
would fling them above the highell Clouds. 

This is in ihort, the method the Theorift 
has found out for making an univerfal De- 
luge. But if I can prove Irom his own Prin- 
ciples, that long belbre the Deluge happened, 
all the Waters in the Abyfs were drawn up 
by the heat of the Sun to fupply the Rivers 
that were neceflary to water the Earth, I 
would, 
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would fain know what would become of his 
Deluge, or how he cau make in chat cafe 
the laJl of the Cruft to be the caufe of an 
Univerfal Flood: for by all the conception 
that I can have of it, the water which was 
upon the furface of the Earth, by the fell 
would ruili into the Abyfs j and it would be 
fo tar from making any Flood, that it would 
leave the furface of the Earth and make dry 
Land appear where formerly there was 
none. To prove this I muft firll enquire 
what proportion the quantity of waters 
which the Sea receives from the Rivers of 
the Earth in any time bears to the quantity 
of water in the Ocean ; and by confequence 
I will Calculate the time the Rivers would 
lake to fill the Ocean if it were empty, and 
they ran as they do now, or which is the 
lame thing, I will find what time the Sea 
would take to empty it felf into the Rivera 
fuppoiing that it was not recruited again by 
the continual courfe of freih waters, which 
Tun into it, that is, if the Abyfs did formerly 
fupply all the Rivers with water, before the 
flood, and none of them ran into it again, 
as the Theorift fuppofes they did not, I am 
to find what time it would take to empty it 
felf, on the fur&ce of the Earth. And if I 
can prove that it would quite empty it felf on 
the furface, long before the Deluge happened, 
I^ink from thence it would neceiTarily fol- 
low 
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low thit there would be no Deluge at all, by 
the fall of the Cruft. 

To begin theiefore, I will fuppofe as the 
Theorift has done, in his fecond Chap. Book 
firft, that one half of the furface of the Terra- 
qiieoiis Globe is Sea, and the other Land, and 
that if we take the Sea one place with ano- 
ther, it is a quarter of a mile deep. Now 
the furface of the whole Earth being; 
lyocjSioij Italian miles, the furface of 
the bea is 8549050(5 fquare miles, which 
being multiplied by -'Jh (the Sea being ±-th ' 
cf a mile deep) the produft is 213^362154. 
Cubical miles, which is the quantity of 
water contained in the whole Ocean. 

Now to Calculate the water the Ocean . 
receives from the Rivers, we muft conlider 
Ibme great river whofe breadth depth and 
fwittnefs are beil known, fuch is the Po 
which palles through Lombardy and waters a 
large Country of 380 miles in Length: 
Ricciclns in his Geographia Reformata tells 
us, that its breadth before its diviiion into 
a great many Channels, by which it falls 
into the Sea, is a hundred Eomniaa Perches, 
or a thoufand feet, and its depth is one 
Perch or ten Feet, and therefore its perpen- 
dicular Seftion, from one fide to the other 13 
a hundred fquare Perches, or 40000 fquare 
Feet : Its fwiitnefs alfo is fo great, that the 
courfe of the water is about four italian miles 
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in an hour, or which is the fame thing 2000 
Italian Perches, for there are joo Perches in 
a mile J The po therefore carries into the 
Adriaiick 200000 Cubical Perches of -Harcr, 
ia the fpace of an hour, and therefore the 
quantity of watef it brings into the Sea in a 
day is 4800000 Cubical Perches or jSooooooo 
Cubical i^eet of water; but one Culxeal mile 
contdns iijoooooo Cubical Perches, and 
theretbre it the Po takes one da)', to bring 
into the Jldnatick 48000C0 Cubical Perches 
of water, it will require twenty fix days, to 
carry into the Sea 135000000 Cubical Per- 
ches, or one Cubical mile, or which comes 
to the fame thing, twenty fix Rivers every 
one of which is of the lame fwiltnefs with 
the Po will pour into the Sea one Cubical 
mile of water in a day. 

I muft in the next place determin what 
proportion all the Rivers in the Earth bear 
to the Po, which to determin exaftly would 
be a task, not ealily to be perfbmiea j but I 
think we m;iy dcteimin it near enough for 
our prel'cut purpole, by fuppoUng that the 
quantity of water received into the Sea, by 
the great Rivers in any Country, is very near 
proportional to the extent and furface cf that 
Country; And confequenrly the Country 
which is watered by the Poy and the Rivers 
which run into it, bears the fame proportion 
to the furface of the whole dry Land, that 
the Po doth to all the Rivers in the Earth : 
But 
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But 1 have obferved from the exa£teft Maps I 
could fee, chat the Po from its Origin in the 
Mph 'to its end where it runs into the Sea, 
is in length three hundred and eighty miles, 
and that the Rivers which tall into it from 
each lide, come from Springs of about fixty 
miles diftance from the Po; confequcmly the 
Po and the Rivers which run into it, water 
a Country which is 380 miles long, and 120 
broad, all which makes 45600 fquare miles: 
but the furiiice oS all the Land being equal 
to half the Terraqueous Globe is 8549050S 
fquare miles, and therefore according to the 
proportion tormerly mentioned, the water 
which is carried into the Sea by all the 
Rivers, is 1874 times greater than what the 
Po carries into the Sea. 

It is true, there are in the Earth fome 
barren places which have no great quantity 
of water or Rivers in them, but they being 
but fmall will not much alter our account, 
and for an Equivalent, we can eafily prove, 
that tho' there are fome Countries not fo well 
ftored with Rivers as Lcmbardyy yet there are 
feveral others which are much better fur- 
nilhed with them, particularly the Soaih part 
oi jimericaj where there are Rivers, which 
according to credible relations are above 
fburfcore miles in breadth, and therefore by 
allowing a proportional depth, they will be 
feveral hundreds of times bigger than the 
Po. 

Now 
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Now I have already Calculated, that 
twenty lix Po's will pour iato the Sea one 
Cubical mile of" water in a day j and con- 
fequently in 365 days, or in the fpace of a 
year they will pour into the Sea ^6$ Cubical 
miles of water: hence it follows, that if 2*5 
Rivers as big as thePo, pour into the Sea jfij 
miles of water, in the ipace of a year, from 
1874 Rivers as big as the Po, there will be 
brought into the Sea in the fame time 26J08 
Cubical miles of water; and therelbre by the 
rule of proportional Sj in the fpace ot 812 
years, the Rivers will bring into the Sea 
sr37i(S2(S Cubical miles of water, which is a 

Suantity of water as great as the Ocean: and 
lerefore in that time they would fill the greac 
Channel of the Ocean if it were empty, and 
their courfe the fame, both for quantiry of 
water, and fwiftnefsthat it is now: Andiincc 
the Sea furnifhes the Rivers with all the 
water that runs through them, it is plain thac 
the Sea would empty it felf in the fpace of 8ii. 
years if none of the Rivers ran into it again. 

Since therefore according to theTheorift, 
the Abyfs was the ftore-houfe which furniflied 
the Rivers of the Antediluvian Earth with 
water, and none of them, according to him, 
ran into it again, and becaufe all the waters 
which were antiently in the Abyfs, are now 
in the Ocean, it muft needs follow, chat in 
the Ipacc of 812 years it would be quite 
empty, upon fuppolition that there were as 
K many 
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many Rivers in the primitive Earth as there 
are now in ours ; but becaufe there was then 
twice as much Land to be furnillied with 
Rivers {there being then no Seas as the 
Theorift fays) we muft in proportion allow 
twice as many Rivers to water the double 
quantity ot dry Land^ and therefore by fuch 
a doubfe quantity of Rivers, the Abyfs would 
be emptiea in half that time. 

Perhaps the Theorift will fay, that the 
Rivers were not altogether furnillied by Va- 
pours drawn from the Abyis, but by thofe 
alfo that were exhaled from the furtacc of 
the Earth, and that after the water in the 
Ri-vers had run towards the Equator and 
middle parts of the Earth, the water was 
again raifed into Vapours by the great heat 
ot the Sun, and carried back towards the 
Poles in order to fiipply the Rivers again.. 
But this is no objcftion to our prefent Argu- 
ment, for tho' the Vapours drawn from the 
furface of the Earth, would no doubt encreafe 
the quantity of water, in the Rivers, yet flilj 
there would be drawn from the Abyfs, the 
fame quantity ofA''apour as was before ■ the 
fame caufc ftill continuing to aft, would ftill 
produce the fame effeft, and the Abyfs having 
at firfl: furnilhed the Rivers with a fufficient 
quantity of water, would ftill continue to do 
the fame, and in the fame quantity* and 
therefore it fignifies nothing againft the 
former Calculation, how much Vapour was 
drawn 
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drawn from the furface of the Earth, or how 
much the Rivers were encrcafed by it. 

Since then I have fufficiently proved on 
the fuppolition of his Principles, that all the 
water, in the Abyfs was long before the 
time of the Deluge, drawn out of the Abyfs, 
and placed on the furface ot the Earth; I 
would fain know how in that c:ife the The- 
orift can explain an Univerfil Deluge by the 
fall of the outward Cruft of the Earth upon 
the Abyfs : for in my Opinion, this fall would 
have been fo far from being the caufe of a 
Deluge, that it would have proved the true 
way to deliver the Earth trom a Deluge of 
waters which was then on it. For all the 
water which was in the Abyfs, being drawn 
up on the furface of the Land, and the Earth 
being of a Spheroidical and Oval fhape, with- 
out Hills and Mountains, upper and lower 
Grounds, but exaftly of the lame Figure 
which its gravity and centrifugal force formed 
it into, when it was fluid ; the great Mafs of 
water which was then upon the Earth mull 
have fettled it felf alfo in the fame Figure, it 
having no banks to retain in within its Chai>- 
nel, or Mountains to keep it within bounds; 
and the true eflefl: of the tall of the Cruft, muft 
have been to have difcovered the Land, and 
the waters would have run from the furface of 
the Earth into the Abyfs, and there would 
have formed aSea, and made that Land appear 
■which before was covered with waters. 

K. 2 Notwith- 
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Notwithftanding what I have already 
proved, I will now fuppofe, that all the water 
which is now in the Ocean, was in the Abyfs 
at the time of the Deluge, and that the Cruft 
of the Earth was broken and crackt, and 
fell down on the fur&ce of the Abyfs; yet 
ftill I cannot underftand how this fall could 
produce an Univerfal Deluge, and make the 
waters fwell above the tops of the highell 
Mountains. For the Theorift has Calculated, 
that it would at leaft require eight Oceans ot 
Water to cover the face of the whole Earth, 
and raife the waters to a height that would 
be requifite for drowning of the world. 
Now there being but one Ocean of water in 
the Abyfs, how is it poflible that any how- 
ever violent agitation and foree by which the 
waters were driven upwards, fliould multi- 
ply this one Ocean of waters into eight 
Oceans? this I am fure is a thing as impoffible 
for him to explain as it is for me to believe : 
it is plain indeed that the fall of the Cruft 
efpedally if there were any confiderable 
dillance between the Abyfs and it, would 
laife the waters to the tops of the higheft 
Mounuins, and would in fome places pro- 
duce a partial Deluge ; but it is evident, that 
it is impoflible in nature, let the motion be 
never fo violent^ that one Ocean ihould be 
fufiicient to cover the whole Earth, and that 
above the tops of the higheft Mountains, 
when eight Oceans are the leaft that can be 
required 
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required to perform fuch an cfic£t. The 
Waters indeed at difierenc times, mi^ht have 
covered the whole Earth fuccelfn-ely ; firft 
by making a Deluge in one place and then 
in another, but this could never have been 
brought to pafs by the fall of the Cruft at 
once. BeJides the Scriptures inform us tbac 
the whole Earth was under water at the fame 
time, and that aU the high Hills^ that were 
tittHer tbe -jjh'jle HeaveKf were covered: now it is 
as impoflible that one Ocean ihould fuffice to 
drown the whole Earth, and cover the tops 
of the higheft Hills, tho' for the Ibace of one 
moment, as it is to make one pmc of pure 
water fill a veflel which holds a Gallon. 
This Argument which I have now ufed is the 
Theorifts own, which he has alledged in his 
id and -^d Chapters againft all other ways of 
deflroying the Earth by a Deluge \ but he 
did not then obferve^ that it concluded as 
ftrongly againft his own Theory, as it did 
againll any other which pretends to explain 
the Deluge without the fuppolidon of more 
water than what was Lodged in the Ocean 
or the Clouds. 

But tho' I ihould fuppofe that there was 
fufficient water in the Abyfs to cover the face 
of the whole Earth at once, yet I cannot 
conceive how fuch a flood of waters that was 
Tiiifed by the fall of the Crull, could laft for 
fo Jong a time, as the Scriptures inform us 
fToah's flood did, which was an hundred and 
K 3 fifty 
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fifty days without abating on the face of the 
Earth. We know that water driven with 
great violence upwards tails down again in a 
Very ftiort fpace of time j and can we Imagin 
that the water which was raifed by the fall 
of the Cruft, coald laft many days, or indeed 
many hours without defcending again to its 
ancient Channel? But the Scriptures alfure us 
that the water in Noah's Flood continually 
encreafed, and prevailed on the Earth for 
the fpace of one hundred and fifty daysj 
it is plain therefore, that for this very reafon 
the Flood oi Noah could never be produced 
by the fail of this outward Crult of the 
Earth. 

The Conclufan. 

THERE are two fort of Arguments 
that may be brought againfl: the 
Theory, the one depends only on the prin- 
ciples of Reafon and Philolophy, and the 
other on the Authority of the writings of 
Mofes: but thefe which might be gathered 
from Mofes would be of no force againfl: the 
Theorift ; * fince he denies the truth of his 
narrations, which he imagines to be invented- 
by that excellent Law-giver to pleaie and 
amufe the Jews : I have therefore in this 
Treatife only made ufe of Arguments which 
are drawn trom Fhilofophy, which he can- 
noc, 
* Jfeb«6!fii€ Philtfo^h. f. 320. 3ZI. 
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not refiife to admit fince he appeals to them, 
fcr the Truth of his own Hypothelis. 

Becaufe the Theorill tells us, chat all 
thi/igs were made according to the three 
Mathematical fciences of Anthmetick, Sta- 
ticks and Geometry, and that to undcrtland 
the manner of their compolition, we muft 
proceed in the fearch of them by the fame 
Principles, and refolve them "into thefe again; 
I thought therefore I might fairly examin his 
Theory by the rules ot thofe three Mathe- 
matical Sciences; and I hope that I huve 
ihown, that it is buik on principles which 
are direftly repugnant to each of them : But 
becaufe Arguments drawn from the Mathe- 
maticks are not eafily underftood by thole 
that are unacquainted with that Science, I 
have endeavoured to choofe only thofe Argu- 
ments which are plain and obvious and which 
depend only on Arithmetick and the com- 
mon principles of Hydroftaticks ; fo that 
except in one or two places, there is nothing 
in this Treatife but what may be eaiiiy un- 
derftood by thofe who have a moderate 
knowledge in thefe Sciences. 

The points I have examined according to 
thefe rules are, Firft, the Origination of the 
Earth ftom a Chaos, which as it is delivered 
down to us by Mofes^ mult be undoubtedly- 
owned by thofe who acknowledge the Di- 
vine Infpiration of that Writer; But as the 
Theotifta method of forming the World is 
";r - K. 4 not 
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not agreeable to the Mofakk Hiftory; fo I 
think 1 have ihewed that it is repugnant alfo 
to the Laws of Nature and Gravitation, which 
by his method could never have produced 
any habitable World. 

zdl)'t The form of the Antediluvian World, 
which the Theorift fays, was fmooth, regular, 
and uniform, without mountains and without 
a Sea. This he afferts to be a necelTary con- 
fequence of its rife from a Chaos ; but I have 
proved that it is not fo necellary, that an 
Earth arifing from a Chaos, Ihould be uniform 
and fmooth as he fuppofes. I have alfo 
Ihewed the great ufe of Mountains, and how 
neceffary they are for our fubfiftance in the 
prefent Earth, and that they are fo tar from 
being placed here without defign, as the 
Theorift imagins, that there is Icarce any 
thing in nature that Ihews more of wilHom 
and contrivance than they do, being abfo- 
lutely necellary for the furnifliing ana main- 
taining Rivers with frefli waters: which is a 
demonftracion that they were in the primitive 
Earth as wvll as they are in ours. 

■idfyj The right pofuion of the Earths 
Axis, which I have proved to be fo far from 
being excellent and fitted for a Paradiliacal 
World, that it would make the greateft part 
of the Earth not habitable. I have alfo en- 
quired into the great advantages we reap 
from the prefent poficion of the Earths Axis, 
which is by far preferable to any other, efpe.- 
cially 
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cially to the perpendicular pofmon of the 
Axis of the Earih to the plane of the 
Ecliptick. 

^b^\ The method the Theorift has found 
out zo form the Antediluvian Rivers when 
there was no Sea to fiirnilh fhem with waters, 
or any Channel or Ocean to receive them. 
This 1 have proved to be impofTible on feveral 
accounts fince the heat ot the Sun could 
never bring up fo much Vapour from the 
Abj-iSj as would be necellary to furnilh all 
the Rivers of the Earth with water j and tho' 
we Ihould grant that Vapours were drawn 
from the Abyfs in places near the Equinotlial 
as he fuppofes, yet it is impoiTible that they 
ihould ever reach the Poles, there to form 
[he Springs from which the Rivers were to 
ran \ Or if Vapours were once brought to the 
Poles by whatever caufe we can imagin, yet 
it is impoflible that they fhould ever run 
back from the Poles to the Equator ; fince 
according to him the Eaith was perfectly 
fmooth and uniform without any upper 
grounds from whence the water was to ue- 
Icend to the lower places of the Earth. 

jfjb/)'. The Figure of the Earth which the 
Theorift rightly affirms not to have been 
exaftly Spherical, bccaufe at the Commence- 
ment of the Diurnal rotation, it being Fluid 
all the parts of it would endeavour to re- 
cede from the Axis of their motion : but as 
he has guelftd that it did fettle into an Ob- 
long 
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long Spheroidical or Oval Figure, on no 
other account, that I know of, but becaufe 
he thinks fuch a. one v/ould belt anfwer his 
delign, fo I think I have clearly enough de- 
monftrated, that the Earth has formed it felf 
into a quite contrary Figure, whofe Axis is 
ihorter than the Diameter oi the jEquator j 
and I have proved from Obfervations, that 
the Earth is really of fuch a Fig;ure. 

ttbly't The caufes the Theorilt has afligned 
for the breaking of the outward Cruft which 
he affirms to be done by the great heat of 
the Sun. But this I have clearly proved to 
be a caufe altogether infufficient for fuch an 
efFe£l, fince the heat of the Sun could never 
reach fo far into fo thick a Cruft as to be 
great enough to raife water into Vapours. 
But laltly, granting the Cruft to have been 
broken, and to have fallen down into the 
Abyfs, yet I have proved from the Thcorifta 
own Prmciples, that there could follow no 
Univerfal Deluge, there being not fo much 
water in the Abyfs as was fufficient to cover 
the face of the whole Earth. 

Throughout the whole Examination, I 
have obferved the Theorifts advice, and have 
confidered only the fubftance of the Theory 
without making any excurfions upon things 
that are accidental and collateral, which as he 
fays do not deitroy his Hypothefis. Thefe 
are the main foundations on which hia 
Theory is built, and fince I have proved 
them 
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them all to be not only precarious, but iro- 
poffible, his whole Hypothefis muft fall with 
then). Perhaps many of his Readers will be 
forry to be undeceived, lor as I believe, 
never any Book was fiiller of Errors and 
Miftakes in Philofophy, fo none ever a- 
bounded with more beauti&l Scenes and 
futpriling Images of Nature; but I write only 
to thofe who might perhaps expe£t to iind a 
true Philofophy in it. They who read it as 
an Ingenious Romance will ftill be pleafed 
ivich their Entertainment. 
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SOME 

REMARKS 

O N 

Mr. WHISTON'S 

Vseory of the Earthy 

THO* I think itimpofTible to give a 
True and Mechanical account, of 
that great Deluge of waters which 
once overflowed the Face of the whole Earth, 
it being a work not to be performed without 
the extraordinary contrivance of the Divine 
power J yet I cannot but acknowledge that 
Mr. Whifion the Ingenious Author of this new 
Thmry o?' the Earthy has made greater difco- - 
veries and proceeded on more Philofopdical 
Principies than all the Theoriils betbre him 
have done. In his Theory there are fome 
very ftrange cointidents which make it in- 
deed probable, that a Comet at the time 
of 




I 



Theory of the Earth. 14J 

of the Deluge paffed by the Earth. It is 
furprizing to obferve the exa£t correi})on- 
dence between the Lunar and Solar year, 
upon the ruppoiiiion of a circular Orbii, in 
Wfaich the Earth moved before the Deluge.- 
Ic cannot but ralfe admiration in us, when 
ive confider that the Earth at the time of 
the Deluge was in its Perihelion^ which would 
be the neceflary effeft of a Comet that paffed 
by at that time, in drawing it from a Circu- 
lar to an Elliptical Orbit. This together 
with the confideration that the Moon was 
exactly in fuch a place of its Orbit at that 
time, as equally attrafted with the Earth, 
when the Comet paffed by, feems to be a 
very convincing Argument that a Comet 
really came very near, and palled by the 
Earth, on the day the Deluge began. 

But notwithftandinc this, I believe it will 
be evident by the following coniiderations, 
that a Comet could never have produced 
thofe various efii^&s that Mr. Wh'tjion has at- 
tributed to it; and it will alfo further appear 
that the Deluge was the immediate work of 
the Divine power, and that no fecondary. 
caufes without the interpoiition of Omnipo- 
tence, could have brought fuch an eHe£l to 
pafs. But firft I will make fome Remarks on 
the Origin of the Primitive Earth, and 
method by which Mr. Whifton fuppofes it 
was formed. 
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Mr. JVhiJion's firft Hypothelis is, that tlic 
antient Chaos, the Origin of our Earth was 
the Atmofphere of a Comet; but this fuppo- 
lition, tho' he endeavours to prove it by 
feveral Arguments, doth not feem probable 
for the reafons following. Firft the Scrip- 
tures reprefent the Primitive Antient Chaos 
as a very dark and obfture Body; for they 
fay, that it was -without forin^ and Void, and 
that Darhiefs isjas iipn the face of the Deep : 
this will fiirther appear by the next verfe, 
where God is faid to have made light upon 
the firft day of the Creation, which is a clear 
proof that there was none before that time, 
but that the whole Chaos was originally a 
dark and confufed heap of Bodies. Now it 
is certain, by the Tellimontes of all thofe 
who have made any Obfcrvations about 
Comets, that their Atmofpheres are very 
bright and luminous Fluids through which 
the beams of the Sun diftufe themfelves 
very freely, and many of them are again re- 
flefted back to us: and indeed, if we con- 
iiJer their pellucidneis, and the vaft quantity 
of Light which paifes through them, with- 
out refleftion, it is not eafy to imagine how 
they ihould appear fo lucid to our Eyes. Nor 
do I believe that it is poflible to find among 
all the pellucid Bodies of our Earth any one, * 
which being placed at the fame diftance 
from us, as the Atmofphere of Comets are, 
would -appear fo bright, or reflet the light 
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To ftrongly as they do. For it is eafy to be 
obferved, chat diaphanous Bodies are not ib 
laminous, nor do they refle£V light in fuch a 
quantity as it is refleiled from opake Bodies. 
Ir cannot be faid that the light by which we 
perceive a Comet, is only relieved from the 
top of its Atmofphere, and that it doth not 
pas through the Body of it to illuminate ail 
the other parts of it, which are therefore in- 
volved in thick darknefs; for it is evident that 
light pafles clearly through the whole Body 
of the Atmofphere, and illuminates the central 
folid, which ftrongly refle£ts the light to us 
back again. 

I know Mr. Whijion fuppofes, that this 
great darknefs mentioned in the Scripture, 
proceeded from the fubJiding of the vait 
Deivfe and heavy Fluid, or large Abyfs, 
which he fays encompafled the central folid^ 
and was it fclf covered over with a colleftion 
ofKarthly, Watery, and Airy particles, in- 
tercepting and renewing ail the Rays of 
light which fell upon it : but this I think 
doth not well agree with the tenour of Scrip- 
ture, which reprefents the Chaos in its very 
Original ftate, as involved with darknefs and 
obfcurity. It is alfo repugnant to all the an- 
cient Traditions we have about it, which re- 
prelent it as a dark and confufed heap of 
Bodies, fi-om the very beginning of its exi- 
ilence, till the time of the Creation or For- 
mation of the Earth. It is plain alfo that the 
Abyfs 
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Abyfs or Deep mentioned in Scripture, could 
not be that denfe and heavy fluid Mr. Whtfton 
fpeaks of, on which he fays the upper Cruft of 
our Earth is founded ; it being certain, that 
the Scriptures are to be underftood of an 
Abyfs wTiich was then dark, and afterwards 
when light was created, was illuminated and 
made vilible. For when light is faid to have 
been made, witliout doubt we muft fuppofe, 
that it was produced in fome place wnich 
before was involved in darknefs, and then 
expofed to the light, which can never agree 
with Mr. JVIoifioa's Abyfs, which he makes to 
be encompafled with a denfe and opake Cruft 
perfeftly impenetrable by the light of the 
Sun. It appears therefore, that this darknefi 
mentioned m the Scriptures muft be under- 
ftood to be fomewhere elfe than on the Sur- 
face of a denfe and heavy fluid that furrounds 
the central folid. 

It is alfo to be obferved, that it is not eafy 
to conceive how thefe Earthy, Watery, and 
t . Airy particles, ihould fall fo thick and faft on 
one another, as would be fufficient to in- 
tercept all the light which fell upon them, 
and quite darken the Atniofphere, without 
fufFering the leaft glimmering of light to 
pafs through them. For as Mr. Whijton ob- 
ferves, the heat of a Comet when it pafles 
its Perihelion is fo exceffively great, as to laft 
many thoufand years ; and we cannot doabt 
but that great commotion and confufion 
which 
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\vhich is raifed by this heat mull kft pro- 
portionally, and as the heat doth gnidually 
decreafe, fo muft the commotion in the At- 
moiphere decreafe proportionally : by which 
the moft folid and heavy Bodies would foon- 
eft ^1 down. And one would think that it 
would not be the work of one or two years, 
but it would require fome thoufands of years 
after the folid Bodies firft began to fail, be- 
fore the Atmofphere could fettle it felf into 
a regular and uniform Body. And therefore 
lince all thefe diaphanous and folid Bodies 
which compofed the outward Cruft fell fo 
ilowly and by degrees on the Abyfs, and lince 
at the time they were all there, they were not 
able to darken the Atmolphere; ] think that 
by their flow and graduLtl defcent, they 
would not fall fo thick upon one another, 
but that the Comets Atinolphere would ftill 
be penetrated and illuminated by the light of 
the Sun. 

But if I Ihould grant to Mr. Whi/ott, that 
diere were fuch dark and thick Clouds in the 
Armofpherc of the Comet as were fuffitient to 
iDtercepc all tlie light that ihould be derived 
to it irom the Sunj yet ifwecunfider that 
the central folid of a Cornet^ is a Body 
which by reafon of its near approach to the 
Sim, is icorched and burned by very intenfe 
;, and that all folid and hard bodies when 
^i; are heated to any conliderable. degree 
• clear and luminous j we muft acknow* 
L. ledge 
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ledge that the proper and native light of 
Comets, if I may fo call it, is very con- 
iiderable; and therefore upon this fingle 
account of a Comets proper light, it cannot 
be fuch a dark and obfcure Body as that 
Chaos was, from which the world had its 
Ori^ation. 

Since then the Atmofpheres of Comets ara 
clear and pellucid luminous Bodies, through, 
which we can diftinSly view their central 
folids; and fince the Chaos out of which 
the world was made from its very Original, 
was a dark and confufed heap of Bodies witb- 
out the leaft glimmerings of light, which 
was not created, till the firft day of the 
Hexaemeron; it is plain that thb Chaos 
could never be the Atmofphere of a Comet, 
and therefore Mr. Whifion s firft Hypothefia 
is but ill grounded. 

It is alio to be obferved, that the greateft 
part of thefe folids, which compofe our upper 
Stratum, confift of Stones, Sand, and Gravel ^ 
and that they when they are once heated to 
any confiderable degree, are neceffarily 
melted and turned into Glafs. Now if they 
had ever exifted in the Atmofphere of a 
Comet, when it was near the Sun, they miift 
have fuftained a degree of heat fome hun' 
dreds of times greater than the heat of red 
hot Iron ; and confequently they muil: have 
been melted : and during the ume of their 
immenfe heac they would have compofed a , 
fluid, ' 
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fluid, which afterwards when the Comet 
was cooled, would appear in the form 
of Glafsi by which it is plain, that thofe 
Bodies never were in the Aiiiiofphere of 
a Comet, for otherwife they could never 
have appeared to us in the form they are in 
at prefent. 

Mr. jyhiflm aflerts, that there are very 
many, and very conliderable Phsenomena of 
nature, which require a central force, or in- 
ternal heat, diffbling warm fleams every way 
from the centre to the circumference ; and 
elpecially he feems to be pleafed with Dr- 
Whodwards method of raifingVapoure through 
the Earth to furnilh the Rivers with water by 
the help of a central fire ; which he thinks is 
eaiily accounted for, by fuppofing the in- 
terior folid of the Earth to have been the 
KucUui of a Comet, that once in its approach 
to the Sun had acquired an immenle heat 
which it doth iUll in a great meafure preferve : 
but this Opinion, tho' it has been maintained 
' I great many Learned Men, feems to be 
|r improbable. For if I iKould fuppofe that 
'- was fuch a central fire, yet it is not 

; imagined, that it could ever difiufe it 

feW^ and penetrate the exterior parts of the 
Eardi. We know by experience, that if a 
^ne wall of four or five foot thicknefs be 
tttd red hot upon one fide, that the other 
icinues as cold as before, without being 
fiUy affeSed with the heat which is in- 
L z Eenfa 
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tenfe on the oppofite fide. Since then we fee 
that an intenfe heat is not able to penetrate 
through a ftone wall, how can we fuppofe, 
that it Ihould tUffiife it felf through a denfe 
and heavy Buid, an hard and diaphanous 
Cruft of fome hundreds of miles thicknefs? 

1 know none ot' the Phaenomena of nature 
that do neceffarily require a central fire. 
For as to burning Mountains and Volcano's, 
if Mr. Whtjion will be pleafed to confulc 
Borelli de inccndiis Montis Mtna., he will eafily 
be convinced, that its fire doth not proceed, 
from the Centre, but that its kindled very 
near the furface of the Mountain. And as 
for Rivers, 1 believe it is evident, that they 
are fornilhed by a fuperior circulation of Va- 
pours drawn fiom the Sea by the heat of the 
Sun, which by Calculation are abundantly 
fufficient for fuch a fupply. For it is certain 
that nature never provides two diftin£t ways 
to produce the lame effeft, when one will 
ferve. But the increafe and decreafe of 
Rivers, according to wet and dry Seafons 
' of the year, do njfficiently ihew their Origi- 

I nation from a Superior circulation of Rains 

and Vapours. For if they were furniflied by 
Vapours exhaled from the Abyfs through 
fubterraneous Pipes and Channels, I fee no 
reafon why this fubterraneous fire, which al- 
ways a£ts equally, fhould not always equally 
I produce the fame efte£t in dry weather that 

I It does in wet. Bcfidcs this, fmce the Moun- 

tainous 
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tainous Columns are erefl:ed not on the Sur- 
face of the water, but Hand immediately on 
that denfe and heavy fluid which covers the 
central folid; I cannot eafily conceive how- 
water Ihould ever come to the bottom of the 
Fiffures to be raifed into Vapours. Nor can 
I weH conceive that prodigious heat, that 
muft be fufficient to raife as much Vapour 
through fome fmall Fiffures in Mountains as 
the heat of the Sun is able to do from the 
yvhole Surface of the Sea. 

J know the maintainers of this Opinion u(e 
to alledge, that there are Springs and Foun- 
tains on the tops of Mountains, which cannot 
eafily be maintained by a Superior circulation 
of Vapours : but I beg chofe Gentlemens par- 
don, for I can give no credit to any fuch 
Obfervations i for I am well aflured, that 
there are none of thofe Springs in fome places 
where ft is faid they are. And particularly 
that Learned and diligent Obferver of Nature 
Mr. Edward Lloyd th^ Keeper of the Miife- 
tm Afhimhaniim alTured me, that throughout 
all his Travels over Wales, he could obferve 
no fuch thing as a running Spring on the top 
of a Mountain. On theie conliderations, I 
think it is not in the leaft probable, that 
Rivers and Springs proceed from Vapour, 
that 13, raifed by a fabterraneous heat through 
the Fiffures of 'the Mountains. 

I come now to confider the way Mr. 

Whijton makes ufe of, to explain the tbr- 

L 3 mation 
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mation of the Sun, Moon and Stars, by 
which he fays in the Mi^aical account of the 
Creation, no other thing is underftood thaa 
the rendering of them vilible and confpicuous. 
to a SpeSator on jhe face of the Earth : for 
before the Iburth day according ro him, iho 
Air was much crowded with thick and opake 
Clouds, which would very much darken the 
face of the Earth, and keep a Spectator on ic 
from being able to perceive either Sun, Moon 
or Stars, which were created long before that 
time. In this place I think Mr. Whifion has 
not exaftly oblerved his firft Pc/itilatim^ viz,, 
that the obvious and literal fenfe of Scripture 
is the true and real one, where no evident 
reafon can be given to the contrary. For 
fince the formation of the Sun and Stars a% 
fhit time was pollible, and the Scriptures 
pofitively tell us, that they were made by 
God Almighty at that rime; I think there can 
be no evident reafon given which will be fuf^ 
ficient to juftify fuchaibrced and (trained fenfe 
as he has here put on the words of Scripture, 
But tho' 1 mould fuppofe that the literal 
fenfe of Scripture did not in the leaft con» 
^radift fuch an expofifion, yet it appears to 
be impolfible on his Hypothefis lor thefe 
reafons. Firft, I have already proved that tha 
Aunofphcre of a Comep is a very clear and 
pellucjd i3ody that doth freely admit both the 
light and heat of the Sun through it; and 
confequenjJy there is no doubt ?o be made, 
but 
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but that an Eye placed within would have 
the Sun very vifiblc and confpicuous to it. 
It is evident theretbre, granting this Hypo- 
thefis of the Eanh« being formed from the 
Acmofphere of a Comet, that the Mcfaick ac- 
count of the &rmation of the Sun and Stars 
can never be underftood of rendering them 
viiible J Jjnce according to fuch an Hypothelis 
they muft have been always fo. 

3(/$', Whatever Mr. Whijion may imagin 
of the Sun, yet it is certaiJi that the Moon 
at the time of the Mfaick Creation was 
focmed or at lealt placed in its orbit, 
and made to turn round the Earth ; for no 
Comets have any fecondary Planets which 
move round them : lince then the Moon did 
not before that time appertain to the Earth 
but was really at the time of the M/aick 
Creation, if not Created and formed; at 
leali brought into a new orbit, and made to 
move about us to give us Light in the night 
time; we muft neceflarily acknowledge, that 
when God is faid to have made the Moon, 
there muft be fomething more underftood 
than a mere rendering of it vifible ; and be- 
caufe the word Madey is equally applyed in 
Scriptures both to the Sun and Moon; there 
is no doubt but that it is to be underftood 
in the fame fenfe of both, that is in a literal 
one, viz. That they were really Created, 
when in Scripture they are faid to be made 
on the fourth day of the Mofakk Creation. 

L 4 i<ify, Mr. 
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%d}y\ Mr. Whijion fuppofes tjiat the Suii 
ii£ted fo very ftrongly the fecond day of 
the Creation on the £arrh, that it was able 
to draw a prodigious quantity of Vapours 
into the Air, fuch as were faihcient enough 
when they tell in Rain, to produce all the 
Seas, Lakes and Rivers that were in the 
Primitive Earth: but how the Sun could 
have fuch an extraordinary influence on the 
Earth without being vifible, is a quellion 
which I believe cannot be eafily anfwered- 
for there is a great difterence between the 
heat of the Sun when it ihines bright and 
clear, and its influence when it is obfcured 
with Clouds and Vapours; Jndeed one would 
think that it would require a prodigious heac, 
to elevate fuch a quantity of Vapours in one 
half year, as would fill all the Channels of the 
Seas and Lakes with water. I am fure that: 
the Sun now when it is brighteft is not able 
to perform any fuch effe£t; for if we Jhould 
eoileS all the Rain that tails in the fpace of a 
year on the furlace ot the Earth, it would not 
j'lfe^ on the who] e furface of the Earth, above 
a foot and a half high ; which is not enough 
to make the thouiandth part of an Ocean. 
Since then according to Mr. mciijinn^ the Sun 
was capable on the fecond day, to perform an 
cfiefl: iome hundreds of times igreacer than its 
heat when it ihines clearell: and brighteft is 
sble to do on our Earth, 1 think we may un- 
dpubfedly conclqde that it muft have been 
vifibje 
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vifible even at that time ; that is, it muft 
have been vifible before it was faid to have 
been made^ which cannot be imaginei in 
whatever fenfe we take the word made. 

Indeed I cannot but think it ftrange, that 
Mr. Whiflon Jhould fuppofe, that there was 
fome hundreds of times more water drawn by 
the heat of the Sun in one half year, than 
there is now exhaled from our Earth in 
double that time ; fince he himfelf ac- 
knowledges, that we do every day enjoy 
more of its Heat and Light than the Primi- 
tive Earth could be fuppofed to have done for 
a coniiderable fpace of time *. this 1 contefe 
ftems to me, to be a very -vvondertul and un- 
accountable tWcSi, and not at all proportional 
to its caufe j but if he will fuppofe that it was 
really fo, 1 need not argue much againft k, fince 
I am fure, fuch a fuppofirion mull necellarily 
allow the Sun to have been at that time vilible. 
Mr. Whifion's third Hypothefis is, that th» 
diurnal rotation of the Earth, did not com- 
mence till after the fall ; fo that till that time, 
Days and Years were exaftly equal and the 
fame • the Earth having no other motion but 
its annual one round the Sun, all the World 
would have for one half of the year a continual 
Day, and for the other a continual Night. Here 
I muft freely own my lelf to be one of thofe 
Readers to whom Mr. Whijion fays this alfer- 
tion will appear one of the greateft of Para- ■ 
doxesj for when I confider the vail and pro- 
" " ■ - digious 
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digious cold that mull be occafioned on the 
Earth, by the total abfence of the Sun for one 
half year together, I think that it would be 
fo extelTively great, as that 'twould have been 
impoliible to bre endnred by Creatures made of 
Flefti and Blood. We are extreamly fenfible 
of the great cold we fuftain by having our 
Night in theWinter fiKteen hours long, but yet 
it is nothing to what it would be, were the Sun 
for half a year together abfent from us : how 
cold and uncomfortable a darknefs muft that 
have been in which our firft Parents pafled 
the one half of their Paradiliaical life, when 
in the other half they muft have been fcorch- 
ed and roafted with the inimenfe heat of the 
Sun, which ftiined on them continually for as 
long a time, as they were before in the dark. 
This heat in my opinion, would have quite 
withered the Herbs and Plants which were 
then defigned to be the food of Mankind: it 
would have forced our firft Parents to leek 
for flielter in Dens and Caves, which would 
have been, in fuch a ftate, more convenient 
than the Garden of Edefi ; and it would have 
been altogether as unfupportable as the 
former cold. It is evident that fuch a ftate 
would be fo far from being agreeable with 
that happy and pleafant Paradifaical life which 
our firft Parents are faid to have lead in their 
ftate of Innocency, that the Legend-tnakers and 
PoctSy thought It a fitter reprefentaiion of 
Hell and its Torments, than of that ftate of 
happinefsj 
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happinefs ; fome of them ha\ ing feign 'd that 
there were Ghoits brought from Hell on pur- 
pofe to inform us that a great part of the 
miferies of the daran'd conlilted in their being 
driven from extreme hot places to extreme 
cold ones. 

There is one very convincing Argument 
againft this fuppofition ariting from the con- 
iideration of the nature of Animals, whole 
Blood and other liquors that run in their 
Bodies are not able to endure two fuch op- 
polites as the extreme heat caufed by the Sun 
while it rtiined for one half year without in- 
termillion on the fame place ; and the extreme 
cold that muft arife through his abfence for 
the fame time. For if we Ihould fuppofe that 
ihefe animal liquors were of fuch a a confti- 
tution and internal heat as not to be frozen 
by an extreme cold, yet it is certain that 
they muft evaporate and be exhaled by the 
extreme heat Aat came after it in the day 
time: or if they were able to fuftain fuch 
an extreme heat without evaporation; then 
without doubt they could not preferve them- 
felves from freezing in an extreme cold 
which they muft have fufiered in fuch a 
Winter or half a years night. 

I know there are Animals which live near 
rhe fire, and are able to endure an extraordi- 
nitry heat; as there are others thai live near 
the Pole and in very cold Climates : but it is 
cot imaginable there can be any fuch that 
can 
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can live both in exceflive heat and exceflive 
cold; it being impoffible that ever they can 
endure two mch oppofite extremes. Tho' 
this feems to be a very prefling diiRculty 
againft fuch an Hypothecs, yet there is ano- 
ther that 1 think as iniblvable, ariling from 
the coafideration oi the nature of Plants. ' 

We know that there is a certain determi- 
nate degree of heat neceflary for the pro- 
duSion and vegetation of moft Herbs, and 
for the ripening of their Seed fo that a left 
degree of heat would never bring the Plant 
to perfe6tion, and a greater would quite 
wither it before its Seed could be ripened and 
fit for the production of a new Plant of the 
fame fpecies. It is ealily obfervahle how 
great difficulty there is, and how much pains 
muft be taken, by hot beds, and other arti- 
ficial helps to raife Plants in this Climate, 
which are tranfplanted hither from the Torrid 
Zone: but this difficulty proceeds no doubt, 
from the want of fuch a due influence of the 
Sun as was neceflary for the produftion of 
thefe Plants ; fo that by reafon of the great 
difference between the heat which they had 
in their own proper Soil, and that which they 
participate ot here, it is hard to bring them 
to perteftion : but if we Ihould fuppofe this 
alterarion to be fome hundred of times 
greater rhan it is, without doubt we Ihould 
conclude it impoHible for any fuch Plants to 
grow with fo little a degree of heat. But 
this 
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this muft have been the true cafe of the Plants 
in the Primitive Earth ; At firit before the di- 
urnal rotation of rhe Earth began, they fu- 
ftained a degree of heat fome hundreds of 
times greater, than the greatell heat we have 
in Summer; but after the Earth begun to turn 
round its Axis, the heat and a&ion of the 
Sun un them came to be of the Ikme force 
and tenour that it is of at prefent; but 1 have 
obferved before, that all plants and Herbs re- 
quire a certain determinate degree of heat 
and influence from the Sun ; and as a much 
greater heat will wither them, fo lefs will 
never bring them to pcrfe£tion : on which 
account it feenis to be naturally impofiible, 
that ever any of thefe Plants, whofe nature 
and conititution was fitted for the heat of the 
Sun, before the commencement of the Earths 
diurnal rotation, could ever be brought to 
perfeftion alter it began to turn round its 
Axis in the fpace of twenty four hours, by 
which the a£tion of the Sun would be very 
much lefs than before. If therefore the Earth 
had no diurnal rotation till after the fall; 
and if then only it began to turn round its 
own Axis, there mull have been fuch great 
and extraordinary changes and alterations of 
heat and cold introduced by this new rotation, 
as would neceflarily require new Species of 
Plants and Vegetables of dilferent natures 
from the former ones, which, would better 
agree with the new rotation and conititution 
of 
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. of the Earth, and the a£tton of the Sun. 
That is, God Almighty muft have created 
new and different fets of Plants, or at leaft 
have quite altered and changed the natures of 
the old ones, which we can hardly imagin to 
be done. 

Ic is on the account of thefe reafona that I 
cannot be induced to believe Mr. Whiftm'% 
Hypothefis, that the Earth had no diurnal 
rotation before the fall, to be probable ; it 
feeming to be far more agreeable to the 
Laws of Nature and Philolbphy, that the 
Earth received both its annual and diurnal 
motions at the fame time, wsi when it was 
firft Created. 

Thefe are the chief and principal Remarks 
that I have made on the Original State and 
Formation of the Earth \ I will now briefly 
coniider his Theory of the Deluge which is 
in ftiort thus. 

He fuppofes that a Comet at the time of 
the Deluge came very near and palled by the 
Earth j that the Comet, when ic came below 
the Moon, would raife a vaft aud ftrong Tide, 
both in the Seas that were then on the Sur- 
face, and in the Abyls, which was under the 
upper Cruft of the Earth, after the fame man- 
ner as the Moon doth at prefent in the 
Ocean; that this Tide would begin to rife 
and encreafe all the time of the approach of 
the Comet j and would be at its greateft 
when the Comet was at its leaft 
diftance 
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diflance from the earth. By this tide and 
the attraSion of the Comet, he fuppofes that 
the Abyfs would put on an Elliptick or 
lather an exaSly oval figure; whole furface 
being much laijger than the former fpherical 
one, the exterior cruft of earth, which lay 
upon it, muft conform it felf to the fame 
figure, which it could not do as long as it 
remain'd folid and conjoin'd ; and therefore 
it muft of neceflity by the violent force of 
the tide be ftretched and broken, and have 
innumerable fiflares made quite through it. 
After this he fuppofes that the Comet m its 
defcent towards the fan paiTing clofe by the 
body of the earth involved it in its Atmo- 
fphere and tail for a coniiderable rime, and 
left prodigious quantities of condenfed and 
expanded vapours on its furface^ a great part 
of which being very much rarify'd after their 
primary fall, would be immediatly drawn up 
into the Air again, and afterwards defceod in 
violent and outragioits R.ains upon the Earth ; 
and would be the caufe of ihe forty days 
ram mentioned in Scripture. The other great 
Rain, which together with the former, lafted 
an hundred and fifty days, was occafioned 
as he thinks, by the Earths being involved a 
fecond time in the Comets tail j from which, 
and from its Atmofphere he derives one half 
of the water, whicn ferved for the Deluge. 
The other half he fuppofes was deduced 
from 
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from the fubterraneous Abyfs , the fluid 
whereof he fays was forced upon the Sur- 
face of the Eanh, by the vaft and prodigious 
preflUre of the incumbent water that was de- 
rived from the Comets Atmofphere and Tail, 
which he fuppofes, would prefs downwards 
with a mighty force, and endeavour to finlc 
the outward Cruft of the l£arch into the 
Abyfs : by which vaft quantities of the fub- 
terraneous fluid, would be forced and raifed 
upon the Surface of the Earth, through the 
Craclcs and Fillures, that were made in the 
Crull: by the violence of the Tide in the 
Abyfs. By thefe methods Mr. Whijton fup- 
pofes that there was watec enough brought on 
the Surface to cover the face of the whole 
Earth for the perpendicular height of three 
miles, that is, above the tops of the higheft 
Mountains. But he further fuppofes, that 
neither that water which was clerived from 
the Comet, nor that whicli was forced up 
from the bowels of the Earth, was pure Ele- 
mentary water, but rather a thick and muddy 
fluid, which he fays being heavier than water, 
funk to the bottom and covered the Earth, 
for the depth of i66 feet. After having thus 
formed the Deluge, his next great work is 
to remove thefe waters which were brought 
on the Earth ; and this he fuppofes to be per- 
formed by a wind, which dried up fome, and 
forced the reft through the Cracks and Fiffiires 
of 



L 



Ttxoiy of the Eiirth. iCi 

of the Earth into the Abyfs, in which a great 
part of them had been betbre, and irom 
whence they were derivetl. 

Thefe arc the fuppolitions by which Mr. 
IVhiJion pretends to account ibr all the Phe- 
nomena ol' the Deluge. But iho' I can 
eailly allow the firft Hypothelis to be true, 
viz.. That a Comet at the time of the Deluge 
came very near atid pafled by the Earth, 
fince its approach at that time is not only 
made poffible but alfo very probable by him j 
yet I cannot admit of the particular cxpliLa- 
tions he has given of feveral of the Phjeno- 
mena of the Deluge i a great many of them, 
as he has explained them, feeming to be n'j 
ways agreeable to the Law s of Mechanicks 
and Philofophy. 

For firft, tho' it is certain, rhat a Comet, 
when it palfed by the Earth, would railc a 
very ftrong and prodigious Tide in the Seas 
that were then on the Surface ; yet I cannot 
perceive that fuch an effeft would be pro- 
duced in the Abyfs, which he fuppofes to be 
a denie and heavy fluid encoinpalied on all 
fides with a thick and folid Cruft of Earth 
lying clofely upon it. For Tides being only 
a violent fwelling and motion ot the waters 
produced by the atiraftion ot fonie great 
Bodies that come near them, if we Ihuuld. 
fuppofe that the waters were every where 
fliut up within a folid Orb lying on them, fo 
that there were no room or Ipuce kit for 
M them 
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them to move in, it is plain that in fuch a 
cafe there could be no Tide or agitation of 
the waters, but they would remain in the 
ftate they were in before ; nor could they 
prefs rtronger on that Orb which enclofed 
them, than Sand, Gravel, or any other firni 
and hard Bodies would do, that could fill 
their place^ all Bodies whether firm or Fluid, 
being equally attrafted, when the attnifting 
Body is at the fame diftance from them. This 
being then the true cafe of the Abyfs, which. 
Mr. IVhiJien fuppofis to be enclofed by the 
thick folid and upper Cruil of the Earth, 
which prefling fo clofe upon it as to leave no 
void fpace, at leaft not fuch a one as would 
make room enough for any conflderable com- 
motion of the waters; and becaufe fluids are .\ 
not more actra£ted than folids are ; it is plain 
that by the Tide of the Abyfs, and the attra- 
ction of the Comet, there could never be pro- 
duced any greater effe£t on the Cruft, which 
encompaliea the fubrerraneous fluid, than if 
the whole Earth had confifted of firm and 
folid matter, without any Abyfs. It is cer- 
tain therefore, that fince there was no tide ia 
the Abyfs, there could be no cracks and fiC- 
fures made in the Earth by it. 

To explain the great rains, which fell on 
the Earth during the time of the deluge, 
Mr. JVhiJion allumes a propofition which I be- 
lieve he can hardly prove, viz. that afi:er the 
Earth was involved in the Comet's Atmo- 
fphere 
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^here and tail, and had acquired a prodi- 
gious quantity of condenled and expanded 
vapours that fell on its furtace, a great part 
of them being much rarify'd, would be drawn 
up again into the Air, and afterwards dcfcend 
in violent and outragioua rains. Now if we 
confider the incredible velocity, with which 
ihefe Vapours defcended (which Mr. IVhifton 
calculates to be fo great, that they defcended 
eight hundred and fixty eight miles in a 
mmute) and the great reliitance thty met 
with in their defcent through the Air, and 
the force by which they fell on the ground ^ 
we mult necellarily acknowledge, that they 
muft have been condenfed and turned into 
Water, by fuch a reliftance and foil. For it 
is certain, that when Vapours fall, they muft 
meet with a great check and reliftance from 
the Air, by which their parts will be prellcd 
clofe together; and as their velocity encreafew, 
fo would the refiftance and their deniity till 
at laft their parts come to be as clofely united 
as it is poflible, and then they'd fall in the 
form of Water. Thus it is without doubt, 
when it rains; for we muft not imagine, that 
rain drops have the fame form and denfity in 
the Clouds with which they arrive at the 
ground, for Water being of a greater inten- 
live gravity than Air, it is impolhble, th:it 
it ihould be fuftaincd in it, but when it is 
expanded into Vapour.. Now it is plain by 
obfervations on the Barefcope, that, wheii- 
. . Ml ever 
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ever the Vapours begin to defcend, the Aii* 
is lighter than it was betbre: it therefore noc 
being able to iuftain them, they muft fall to 
the ground; but in their way ihey meet with 
a great refillance, and check from the Air,, 
ana fo muft neceilarily be condenfed and fall 
in drops of Water on the ground. And fince 
the relillance of the medtttm is always as the 
fquare of the velocity with which the Body 
moves through it, and becaufe the velocity of 
vapour which fell from the Comet to the 
Earthj mull have been according to Mr. Wh'f 
fion, kime thoufands of times greater than the 
velocity with which common Vapour or Rain 
defcenus, it muft needs follow, that the reli- 
ftancfc the Vapour, which was derived from 
the Comet, met with, was fome millions of 
times greater than the relillance of commoa 
Vapour when it defcends ; but the refinance 
of common Vapour, when it defcends, is 
great enough to condenfe it into water ; it \!t 
evident therefore, that all fuch Vapours as 
defcended Irom the Comet muft have been of 
neceflity condenfed into water long before 
they ever touched the Earth. Seeing then 
they defcended on the Earth in the ibrm of 
water, and feeing there was no fuiEcient caufe 
that could immediately raife and mount them 
up again, the heat of the Sun not being great 
enough for fuch an effeft; it is plain, thac 
they could never rife up again to produce the 
Ibrty Days Rain memionea in Scripture. 

Mr. 
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Mr. U'hijion having, as he imagins^ 
plained the great Rains, which tdl on the 
Earth at the time of the Oeluee, doth in the 
next place proceed to Hicw, how the waters 
of the Abyis were forced up to the Surface 
of the Earth, and became a great caufe of 
the Univerfal flood. This he fuppofes to be 
performed by the vail quantity of waters, 
that had defceiided from the Comet, which, 
he /ays, being of a prodigious weight would 
prefs the Crult of the Earth dowimards with 
a mighty force, and endeavour to fink ic 
J deeper into the Abyfs; by this preflure the 
fcilBirrr" of the Abyls would be forced up- 
Hiltods through the Cracks and Ftfliires newly 
Hji^e by the violence of the Tide on the 
■'ftfrface of the Earth. He endeavours to il- 
luftrate this method ofOperation by the E- 
xample of a Stone or Marble Cylinder, exaftly 
fitted to a hollow Cylindrical vcllel, that ic 
may Juft afcend or defcend freely within it : 
He fuppofes the Stone Cylinder to have holes 
bored in it quite through, parallel to its Axis, 
and let down iu the hollow Cylinder, which 
ia?iaU" full of water, till it touch the water; 
then if each of the holes be ftlled with Oil or 
ibme other fluid lighter than water, he fays 
that the weight of the Cylinder prefling on 
rhe ■water, would iqueeze the Oil on its Sur- 
tJice through the holes, and throw it out with 
fome violence, and this would beajult re- 
prefentacion of the Deluge. 
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I muft beg Mr. Whsjlon's leave to think this 
expcTiment very far from being any way ^ 
jult reprefentation of the flood • the cafe be- 
ing very different, when the Solid is fpeci- 
ficaily heavier than the Fluid in which it is 
put, from what it is, when the Solid is fpeci- 
hcally lighter than it. In the one cafe, the 
Solid would defcend and force both Oyl and 
water up with a confiderable force, if the 
holes be fufficiently fmall : In the other cafe, 
when the lighter Solid is put down, and 
fwims in the fluid, neither Oyl nor Water caa 
alcend, becaul'e the Body it felf cannot de- 
fcend. Now by Mr. WhiJion'& own Hypo- 
thclls, the Cruft of the Earth is lighter than 
the Fluid in the Abyjs; and therefore ic 
is clear, that it can neither defcend as the 
Stone Cylinder would do in water, nor force 
the Fluid in the Abyfs to afcend, by its.pref- 
fure. This will clearly appear by Mr. IVkt- 
ffon's, reprefentation a little reftified. For if 
inrtead of the Cylinder of Stone, we Ihould 
take a Cylinder of Wood, which is lighter 
than Water, and bore it through with holes 
as the other was, and put it into the Water, 
till it fwims, and afterwards pour Oyl into 
the holes: it is plain that neither Water nor 
Oyl coula ever be raifed to the top of the 
Cylinder: Nay the Water would be fo far 
from riling higher hy the additional preflure 
of the OyT, tliat J can demonllratively prove, 
it would tall lower, and the Solid would not 
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fiflk fo fer into the Water, as it did bef<>re 
the Oyl was put in. [Fig. lo. P:meY.~\ For 
let ABCD reprefent a VeiXei half full of 
Water, in which F is a Solid fwiniming-, it 
13 evident, that the Solid will fo far defcend 
in the Water, till the Surface / k of the 
Water be as much preiled by the weight of 
the Solid, as the Surfaces h iy kl are by the 
weight of the incumbent fluid. 

Now if we ihould pour Oyl into the fame 
VelTel above the Wacer and above the Solid, 
as in the Figure, [i"/^. 1 1. Plate V.] where 
mEG « reprefents Oyl ; it is plain, that the 
Surfaces h iy k I are prelled with the addi'. 
rionai Columns of Oyl ;« E o r, j j) G «, 
which being greater than rcp^, the addi- 
tional Oyl wherewith the Surlace * k is 
prefled, will have a ftronger prelTure than 
the Surface ; i has; and therefore the Water 
K h i, k /, being more preiled than that 
which is at i k^ it muft defcend, and force 
that which is at ; 4 further up: that is, the 
Solid will be forced upwards, and will be fo 
£ir from being heavier than 'twas in refpeft 
of the water, thai it will be relatively lighter; 
and this mud have been the true cafe of the 
Water at the Deluge. For when it fell on 
the Surface ol the Earth, it would defcend 
into all the Cracks and Fitfures thereof, till it 
had quite filled them; for water cannot lye 
pn any Surface except all the Holes and Fif- 
fures of that Surface be firft filled. This ad- 
ventitious water in the Fiflures preffing more 
^ M 4 flrongly 
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ftroiigly on the Surface of the Abyf& th^n 
the \\'ater» which lay on the Surface of the 
Cruft could do, would force the Fluid imme- 
diatclv under it to deicend, and that which 
is under the Cruft to afcend. Thus I think, 
it is abfolutely certain, that in this cafe, the 
Wilier in the Abyfs would be fo far from be- 
ing able to afcend, that it muft neceilarily 
defccnd by the prelfure of the incumbent 
water j and the whole Cruft muft have been 
raifed higherj not immerg'd deeper in the 
Abyfs. 

There is but one poffible cafe, wherein the 
prellliie of the water could link the Cruft 
deeper into the Abyfs, and that is, if the 
waters which lay on the Sur&ce, could not 
defcend through the Cracks and Fiflures of" 
the Earth. And tho' I can fee nothing that 
can hinder them from defcending j yet if I 
iliould fuppofe, that they did not, I can evi- 
dently prove by Calculation, that fuch a pref- 
fure could never raife the Abyfs above the 
Surface uf the Cruil, 

To demonftrate ihis, I aiTume the height of 
the water, which was derived from the Comet, 
to Jiave been a leath part of the thicknefs of 
the w bole Cruit ; tho' doubtlefs ifiis is much 
greater than in reslicy it cap be allowed to 
have been : and becaufe, according to Mr. 
Whyfotiy the Columns of which the Cruft is 
compofed, are about ibur times heavier than 
common water, it ibilows, that a Column of 
the fame ibeciftck gravity with the ripft of the 
Cruft. 
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Crruft, whofe bafe is equal to the bale of the 
incumbent Column of water, and one fourth 
part of its height will weigh as much, or prefs 
the Cruft as much downwards as the wnole 
Column of water could do ; but the height of 
the water being a tenth part of the depth of 
the whole Crult, the height of the additional 
Column that weighs as much as tlie water, 
muft be a fortieth part of the depth of the 
Cruft. From hence it follows, that the height 
or thicknefs of the Cruft before the additional 
Column is laid on, is to its thicknefs after 
the additional Column is laid on, as 40 is to 
The whole problem then is plainly re- 
to this; Having two Cylinders or 
ins of the fame intenlive gravity, but 
different heights that fwim in any Fluid, 
to find what proportion the parts or heights 
imraerged bear to one another. By a known 
prppofition in Hydroftaticks, the part im- 
;ed of each Cylinder, bears the fame 
irtion to the whole Cylinder, that the 
live gravity of the Cylinder bears to 
the intenfive gravity of the Fluid; from 
thence it is evident, that the parts immerged 
have the fame proportion that their refpeftive 
whple Cylinders have to one another ; ^vhich 
in the prefent cafe is as forty to forty one. 
By this it is dear, that the additional weight 
oi rfie incumbent water would not Jink the 
Cruft above one fortieth part deeper into the 
Abyfs, than it was before; and therefore it 
could 
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could never rife by fuch a preflure fo high as 
the Surtace ot' the Earth. But if we ftiould 
fuppole that the prelliire on the Cruft Ihould 
be fo great as to prels the Abyfs upwards^ 
and the waters in it to the Surface of the 
Earth ; it is certain, that in fuch a cafe, when 
the waters in the Abyfs had afcended to the 
Surface, there muft be a communication be- 
twc-en the Abyfs and it : by this communica- 
tion, the waters on the Surface muft necet- 
farily delcend and lye immediately on the 
Abyfs; and fo the cafe would be reduced to I 
the former one, where the water is fuppofed . 
to prefs immediately on the Fluid m the 
Abyfs j by which preflure, the Cruft would 
be fo iar irom finking deeper, that it would 
be raifed to a greater neigh t, as 1 have Ihown 
before. From all this it is demon itratively 
evident, that by no fort of preirure of the in- 
cumbent fluid the Abyfs could be forced up- 
wards to fpread it felf on the Surface of the 
Earth. 

Another Argument, which may be urged 
agninft deriving water from Mr. Whijion's 
Abyfs, is thisj He fupj>ofes the Abyfs to 
conltft of a very denfe Fluid, whofe intenfive 
gravity is greater than the gravity of the 
Cruft which fubfided into it : but this Cruft 
being three or four times heavier than water 
it muft be immediately contiguous to the 
Abyfs; fo that there can be no room for any 
coniiderable quantity of water to lye between 
them; 
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them ; and therefore it is plain that whatever 
water was raifed from the Abyfs mull be 
only on the Cracks and Fiflures of the 
Earth. But Mr. Whifton fuppofes that the 
half of that water at leail which was n&- 
cellary for the Deluge was derived from the 
Abyfs, that is, as I ftiall hereaJter prove, 
there muft have been eleven times more water 
derived from the Abyfs than there is in the 
whole Ocean • which is a prodigious greater 
quantity than the Cracks and Filfures can be 
iuppofed able to contain. Perhaps Mr. Wh't' 
fion will grant, that the greateil part of what 
was drawn from the Abyfs was not pure 
water, but that denfe and heavy Fluid on 
which the Cruft fubfided : but if it were fo, 
it is certain that fuch a Fluid being heavier 
than water murt have taken its place next to 
the Surface of the Earth, and nave filled up 
all the pits, holes, and valleys that were on 
the Earth j nay it would have driven the Sea 
out of its Channel, and would have com- 
pleatly filled its place, where it would have 
remained to this day. It is moft evident, that 
if fuch a thing had happened, there would 
have been vail quantities of that denfe and 
heavy Fluid ftill abiding on the Surface of 
the Earth, and in pits and holes, there being 
nothing to drive it from thence into the 
Fiflures again : But yet it is evident from Ob- 
fervations, that there is not any fuch thing 
in Mature to be fcen, ■ and that there is no 
where 
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where to be found any quantity of fuch a 
dcnfe and heavy Fluid, whiirh Mr. Whifton 
fuppofes covered the liatth at the time ot the 
Deluge. There is only a little Ciuick-filver 
which is found in ibme Mines in the very 
bowels of the Earth ; but the quantity of ic 
is lo fmall and inconfiderable, that we cannot 
poifibly luppofe ic to be the remains of the 
Fluid in me Abyfs. For if ever there had 
been any fuch Fluid on the Surface of the 
Earth, there muft have certainly remained 
greater quantities of it to this day, fince as I 
have obierved before, the very Seas muft 
have been fiiU of it. 

I freely acknowledge Mr. IVhiJlon's Hypo- 
thefis about Shells, Bones, Teeth, and other 
Exfiviie of Land and Sea Animals, tbund and 
dug out of the Bowels of the Earth to be very 
Ingenious and more Philofophical than any 
other Hypothefis that I have yet feen ; k> 
that to me it feems indeed probable, that 
the water which made the Deluge from 
whence foever it was derived, had in it much 
Mud and Earthy mattery which after the 
waters were gone off, fettled on the Surface 
of the old Earth, and became a new Cruft ; 
in which thefe Shells, Teeth, snd Bones fub— 
Tided. This Hypothefis 1 think, doth very 
naturally explain all the Phenomena Dr. 
'h'ooiiimai-d mentions in his Theory, and on 
that account it may be ealily admitted as a 
true one. 

I 
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1 come now to confider Mr-. lVhifto>i'& 
way, by which he fuppofes all the waters, 
that were neceflary ibr the Deluge, were 
drawn of the Earth. He imagins this to be 
performed partly by a wind which dried up ] 

lome, and partly by the deicent of the waters jl 

through the Cracks and Fllfiires of the Earth ; 
to which the wind by hurrying the waters up i 

and down would be very fufficient. Before I 
examin thefe caufes, it is fit that I Ihouid 
make an eftimate of the quantity of water, , 

that would be necelfary to cover the whole i 

Earth above the tops of the highell Moun- 1. 

tains. Dr. Burnet in his Theory of the Earth, ' 

reckons it to be about eight Oceans of water, ! 

fuppofing the Surface of the Sea to be equal 
to the Land, and to be every where a quarter 
of a Mile deep, taking one place with aoo- i 

ther. But on the fame fuppoiidon, I believe, 'i 

I can more exa£liy determin it to be near I 

three times as much. I muft here alliinie, that 
the height of the higheft Mountain above the 
level of the Ocean, is above three Miles per- 
pendicular height. 1 know Varenuis in his 
Geographia GtHcralis, Calculates the height of 
the Pico in the Ifland oiTcnmfc^ to be one 
German Mile, or above four Knglijb Miles in 
height : and tho' I am inclined to believe, 
that its height is yet greater than Varetiins 
makes it (tor he teems to allow too much, } 

both for refraftion and errors in the Obferva- 

C'et becaufe three Miles is the height, 
Mr. 
: _^l 



[174 Remarkt on Mr. WhiftonV 

Mr. Whijion feems to allow the waters at tlie 
Deluge, 1 will fuppofe the Hills no highery j' 
and Irora thence I will Calculate what water 
would be neceflary to make an Univerfal D&» 
luge. 

It 13 evident, upon fuch a fiippofition, that 
rhe waters mufl: be raifed beyond three Miles 
perpendicular height that they may be as high 
as the tops of the Hills. Now it is eafy 
to Calculate how much water would be necel^ 
fary to rail'e the Surface of the Sea to fuch an ' 
height. The Ocean being by Hypothefis a ' 
quarter of a mile deep, there are twelve fuch 
quarters in three Miles, and confequently 
there muft not be lefs than twelve Oceana 
of water lying on the Surface of the Sea, 
that it may be o£ the fame height with the 
water which covered the Land. 

Let me in the next place fuppofe the whole 
furtacc of the Land thickly befet with Moun- 
tains, every one of which was three Miles 
perpendicularly high ; now becaufe three 
Miles has but a very fmall proportion to the 
femidiameterof the Earth, it is evident, that 
the Orb, or rather part of an Orb, conlifting 
of waters and Mountains, would be alfo equal - 
to a Cylinder, whofe height is three Miles, 
and its bafe a Circle equal to the Surface of 
the Land. But becaufe the Hills are fuppofcd 
to be of a conical Figure, and cones by the ' 
loth of the luh of Euclid^ are the third 
part of a Cylinder on the fame bafe and of 
£he> 
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the fame height, ic is evident that the Hills 
would make but one third part of the for- 
mer CyUnder ; that is, all the Mouotains if 
they were levelled, would raife the Surface 
of the Earth a mile higher than it is: from 
thence it followSj that the water, which lay 
on the Surface ot the Land at the time of the 
Deluge, was equal to a Cylinder, whofe bale 
was equal to the Surface of the Land, and its 
height two miles. And becaufe in two miles 
there are eight quarters of one mile, ic ia 
plain, that the water, which was neceflary to 
cover the Land, muft be equal to eight Oceans 
of water ^ which together with the other 
twelve, makes twenty Oceans of water. But 
becaufe the whole Land is not fo thickly co- 
vered with Hills as I have fuppofed, (it be- 
ing indeed not poiTible that ic Inould be) and 
becaufe there are but tew Hills fo high as 1 
have fuppofed them all to be, we muft at 
leaft allow two Oceans more on thefe two 
accounts; fo that the whole amounts to two 
and twenty Oceans of water, which together 
with the water that doth now compole the 
prefent Ocean, makes three and twenty 
Oceans of water, which is the leaft that can 
beneceffary for an Univerfal Deluge. If the 
height of the greateft hills were four miles 
abwe the Surface of the Ocean, as moft pro- 
bably it is by Varmius^s Calculation, the 
water, that muft be required to drown the 
whole £arth, muft be no lefs than twenty 
eight 
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eight Oceans of water. But I will here fup^ 
poi'e there was no more water, than what was 
required by the ibrmcr fuppofition. 

Tho' it be eafy for Mr. IVhiJioa to fuppofe 
all this, or even a much greater quantity of 
water to be derived from the Atmofphere of a 
Comet- yet I believe he will not find it fo 
eafy a task to remove it again from the 
Earth. He himfelf acknowledges, that the 
Air could receive and fuftain but very in- 
confiderable quantities of it in comparilba 
of the entire Mafs of waters, which then lay ' 
on the Earth. It is not poflible, that this 
water could defcend through the Cracks and 
Fiiliires of the Earth, whicn of neceffity muft 
have been all full at the time of the Deluge: 
for water cannot lye on the Surface of the 
Earth, till ail the Cracks, Holes and Fiifures 
in it be firll filled. This is fo evidently ■ 
certain both to fenfe and experience, that I 
think it beyond all contradiftion true; it 
being as impoflible to make water lye on the 
Surlace of the Earth, before all its Cracks, 
Pits, and Holes are filled, as it is to make a" 
Veflel retain water, whofe bottom is bored 
through with holes. 

But thu' \ Ihould fuppofe that the Cracks 
and Fiflures remained empty during the De- 
luge (which is indeed an impolfible fuppo- 
fition;) yet it is certain, that thefe Fiilures 
could receive but little more water than what 
was at firll derived from them. For the 
Crufl 
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Cruft of the Earth according to Mr. UJ-i^ofti 
lying immediately on the denfe and heavy 
Abyls, and water being lighter than it, it is 
ablolucely impolFible, that ever water ihould 
fettle it felfbetween the Crult and the Abyfa. 
It is therefore clear, that no more water 
could defcend through the Cracks and FiiTures 
of the Earth than what they were able to 
contain, or what had firlt afcended through 
them to the furface of the Earth; which Mr. 
Whtjton luppofes to be hall the water necef- 
iary for making the Deluge, and mull be ac- 
cording to the former Calculation, at leaft 
eleven Oceans of water: Tho' indeed I can- 
not eafily underftand, how 'tis polTible for 
them to contain and receive fo much. What 
then can we imagin would become of the reft? 
for after that the Channel of the Sea Was 
compleatly filled, there would remain eleven 
Oceans more to be difpofed of; which there 
is no imaginable place in the Earth able to 
receive. And therefore it is clear even to a 
demonftration, that all this water could never 
be removed by natural means. 

Thefe are .the chief and moil fubllantial 
points I have confidered in Mr. IVhifion's New 
Theory \ I might have made fevcrafobjeftiona 
flgainll other parts of it, and particularly I 
might have taken notice of fome miftakes he 
has made in Geometry; but becaufe the Truth 
of his Theory doth not depend upon them, 
1 have pafied ihcm over. If Mr. jyhi/lon will 
N " be 
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be pleafed to make any anfwer to the Ob- 
jections, I have here made; 1 would defire 
of him, that, whatfoever difficulties he de- 
figns to remove, he will do it by clear and 
dilUnft reafoning from Mechanical Principles. 
If he finds himlelipreJled with any objeftion, 
■which he cannot anfwer, I doubt not, but 
that he will have the Ingenuity to own it. I 
know there are forae Philofophers, that never 
mifs to tell their Readers, they reafon clearly 
and diftinftly, when no body elfe can dis- 
cover the confequence but themfelves. And 
when they are fo preffed with any difficulty^ 
they make a long difcouri'e about lome thing, 
the Reader knows not what, and endeavour 
to get ofl" in a mift of words j but I expe£t 
no iiich dealing I'rom one ot Mr. WhfftQn% 
Candour and Siiiceriy. 
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The Tieory of the Earth. 

TH E Defence of the Theory which 
has been lately Publifh'd in Anfwer 
to my Examination of it is ftyl'd 
ItSions ctt the Tlbcorj! of the Earth ; But if 
".uthor had obferv'd the Title, and made 
Refleftions on the Theory, tho' tewer 
le Examiner, he had a£lea more like a 
Yhilofopher, and perhaps might have 
1 bimfelf the labour of Publilhing any 
\g more than an ingenious acknowledg- 
ment of its errors, and me the trouble of a 
Keply* But fmce the Refle£ler has been 
"^ N 3 pleas'd 
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pleafed to follow another courfe, 1 mull take 
his work, and confider it in the method it 
lyes. 

He firit fets down three propofitions which 
He calls the tbundation ot the whole work, 
" wz. That the Primitive or Antediluvian 
" Earth was of a different form from lie 
" prefent. %dly. That the tace of the Eanh 
*' as it rofe from a Chaos^ was fmooth, 
" regular, and uniform, without Mountains 
" and Rocks, and without an open Sea. -^dly, 
" Thar the difruption of the Abyfs or the 
■« diffolution of the Primeval Earth was tbe^ 
" caufe of the Univerfal Deluge. To thefe i 
" he adds a Corollary drawn from the pri- 
" mary propofitions concerning the pofirioa 
" of the Earth 5 in which he fays, that the 
" pofture of the Antediluvian Earth or its 
" Axis, was not oblique To the Axis of 
" THE Sun or of the Ecliptick as it is 
" now; But lay parallel to the Axis 
" OF THE Sun, and perpendicular to the 
" plane of the Ecliptick." Thefe he makes 
the only fundamental propolirions of the; 
Theory, (cho' the Theorilt in his ninUi 
Chapter Book II. makes one more concern- 
ing the oval figure of the Earth) and tells us, 
" That he who will attack it to the purpofe, 
thefe. 



" muft throw down in the foft placi 
" leading proportions, and that if the Exaj 
" miner had taken this method, and confutes 
" the proofs that are brought in confirmatioi 
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" of each of them, he needed have done r 
**, more ; but if iiiilcad of this, a loofe ftnne 
" be onlv picked out here and there, or a 
" Pinnacle llruck ofi^ ic will not weaken the 
'* foundation. 

I cannot imagine how this Author can aflert 
that I have not followed this method in refu- 
ting the Theory; forifthefe he has mentioned 
be the the fubllantial and vital parts, I have 
examined every one of them, as will plainly 
jtppear to any one, who will read the Exami- 
nation; fo that what he has faid of me in 
another cafe, may be very well apply'd to 
hinrfelf, ^hat either he never read coer, or does 
fiot remembery or zt'bkh is Jiiil worfe., does will- 
ftiUy mifrefrefent ynhat I hav? written en this 
fuljeff. 

The defign of the firll: Chapter of the Exa- 
mination is not as this Defcmer imagines : to 
prove that the Deluge might have been made 
by a miracle, but to anfwcr the general Ar- 
gument which the Theorsft with a boldnefs 
little becoming' a Diviqe, brought for the 
truth of his Theory, •viz. * that it could be * Engl^h 
made no other way, and therefore his ra^-^hforyCiy. 
ihod being the only way Z)^;-/;;, was the real 7- ■'''"'*^' 
one. To this I anfwerca, that I thought it 
polfible the Deluge might come by a miracle, 
and that God Almighty \\as the immediate 
caufe thereof, the Scriptures having given us 
fuch an accuiuit of ic in thefe emphatical 
N J terms, 
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terms, (Gen. 6. 17.) Behold faith God^ I e-vef$ 
If do bring a flood oj waters upon the Earth. 

But the Defender is difpleafed becaufe I did 
not tell him wherein tnis miracle coniifted. 
The truth is, I never thought it my bufinefs 
to explain miracles ; and 1 wilh no Theories 
or Philofophers had fet up for it. I fliould 
be well contented to find in their writings a 
Mechanical and eafy account of the common 
and ordinary Phenomena of nature. But it 
feems this Author will not be fatisfy'd uiilefs 
I tell him how the increafe of waters at the 
time of the Deluge was made on the Earth. 
I anfwer, that according to the Scripture, 
fome of the water was raifed from the great 
deep, and fuftain'd on the furface of the Earth 
by the hand of Omnipotence, a great part of 
it defcended by forty days continual rainj 
the waters which occafiond this rain being 
either newly created, or rifen from other 
matter turned into that Element, or brought 
from feme other place beft known to the Di- 
vine Omnifcience ; which of all thefe three 
methods was ufed, 1 will net take upon me 
to determine ; hat 1 think it might have been 
done by any of them, notwitnilanding the 
realbns ailedg'd in the fecond and third 
Chapters of the Theory, which this Autjior 
thinks me oblig'd to anfwer. It feeras he 
thinks them very ilrong and convincing, tho* ' 
>vhen \ wrote the Examination, I thought) 
them 
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them fo weak and precarious that it would 
not be worth while to take notice of them. 
* The arguments againll a Creation of waters * Engnjh 
are fomuled on a noiorioufly t'alfe notion of ^"*.tC''' 
the Cartejim Philofophy, •viz. That matter 3' *'*'**■ 
and fpace are the fame: according to which 
principle 'tis not eafy to undcrltand, how 
either Creation or Annihilation can be pollible. 
Nor do I think the arguments againft Tranf- 
mucation of Air or other bodies into water, 
of greater force than the former : For if all 
bodies be only different in their modifica- 
tions, motions and figures, I can fee no realbn 
why any body may not be changed, and put 
onthetorm of another; and theretbre, if ac- 
cording to the Theorirts principle there is 
no vacuity in Nature, not only the Air may 
be changed into Water, but alfo all the fubtil 
matter which fills its Pores ; and according 
to this principle of a Plenum, that fubtil 
matter will make as much Water as if the 
lame bulk of abfolutely foltd matter were 
transformed. 

The Defender alledgcs, that if I proceed 
upon fuch Waters as were already in being, 
and make them either Supercoelettial or Sub- 
terraneous, I mutt tell him whai these 
Waters are, and muft anlwer fuch ob- 
jeftions as are brought againil either fort in 
the fecond and third Chapters of the Theory; 
if he means that I ihould tell him the naturu 
fit' this Water, and of what fort it was, I 
N ^ anfner. 
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anlwer, that it might be common Water, foj? 
that will be fufflcieiit to drown the World ^ 
^ ■ but if He deligtis that I Ihould tell him from 
■what place it was brought, and how it came 
there, I mull: own 1 know not : Foy to ao-t 
fwer the queftion which he makes in another 
place, I have not yet been all over the Uni- 
verfe to make Obfervations, nor have I had 
any Revelation made me;, it is enough both 
for him and me to fuppofe this Water like 
common Water, and that 'twas brought upon 
ibe Earth by the Power of God. The argu- 
ments which the Theorifi brings againll the 
poffibility of any fuch Waters, are fufficiently 
anfwercd in the loth. and 31;?. Pages of the 
Examination, 

After this, the Defender paffes to the fecond 
Chapter of the Examination, where I find he 
has but little to fay to the arguments, the' 
he would fain have them appear fmall and 
trivial. I alHrm in that Chapter that moft of 
thoie bodies which compos'd the outward 
Cruft of the Earth were heavier than Watpr, 
and by confpquence muft defcend both 
through the Oyl snd Water alfo; and that 
the' imall grains of duft, fpecifically heavier, 
than Oyl, if thrpwn upon it would not de- 
li:end becaufe oi Us tenacity, yet if the' 
weight of thefe particles chanced to bein-- 
creafed by the auditions of more, they muft. 
fall down. To this He makes anfwer, that 
[he parts which formed the Cruft were not' 
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}mge lump of f olid snatter^ but Uctle tenuious 
particles or fiiidll duft. DiJ not I make the 
Ume fuppofiiion, and yet Ihow'd that tho' 
ihefe fmall particles, of duft when they firft 
fell, might have been fuftain'd by the Oyl, 
yet when their bulk came to be increafed by 
die felling of a great many others, their 
weight would be augmented proportionally; 
upon which account they mnft dcfcend like 
other huge lumps of folid matter, and that 
long belore ever they could form a folid 
Cniil, that would be neceflary to fupport the 
weight of all the reft of the defcenaing par- 
ticles? But the Defender has wifely palled 
over this part of the argument, knowing it 
would be a hard matter to anlwer it. 

I wifli the Theorift or his Deiender would 
be fo kind as to give us a fpecimen of this 
Operation for the inaking ot an Earth, and 
becaufe it wou'd be too hard a task to make a 
whole One, I would defire them to make a 
fmall portion of One ; let them take a VelTel, 
in which let fome Water be pour'd Jn, and 
after that fome Oyl, and I would have them 
try if" by throwing on the Oyl, fmall grains 
of Sand, Gravel, Clay, Stone, and other 
Materials heavier than Water, they can form 
a Craft : and we ihall begin to think the-, relt. 
of their Theory poffible, if this Experiment 
^cceeds. 

I had another Objection againft fuch a for- 
mariqn pf the Cruli, upon the confideration. 
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of the great height, from which thefe par- 
ticles would fall, by which their force and 
celerity muft be very much increafed, and 
therefore of necelfity they muft pierce the 
oily liquid, and break thro' to the bottom; 
this the Defender allows of, providing thefe 
particles defcended like ftones or any other 
ponderous bodies ^ but He affirms thefe par- 
ticles defcended not in that manner, buc 
rather like flakes of Snow hovering and 
playing in the Air, their courfe being often 
interrupted and diverted, and their force 
broken before they arriv'd at the end of their 
journey. To this I anfwer, that tho' thefe 
particles were fmall, yet they were ponde- . 
JOU5, being of the fame intrinfick gravity 
ivith the matter of which the outward Crull . 
of the Eanh is made up, and upon that ac-r 
count we cannot fuppofe them to be like 
flakes ofSnow, whole weight is but fmall, 
and their furfaces very large in proportion 
to their bulk, which therefore muft luffer a far 
greater reliftance than we can fuppofe thefe 
aefcending particles to have done, fielides, 
if we confiaer the great height from whence 
thefe particles fell, which the Theorifi affirms 
to be as high as the Moon; and the' thinnefs 
of the Air at fuch a height (which muft be 
extreamly pure when Mr. Newton calculates 
that now at a Scmidiameters diftance from the 
Earth ; the Air is fo rare, that one inch of 
our common Air near the furface, if fo much 
expanded 
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expanded as that is, would fill a fphere as 
large as that of Saturn) we mult of netelficy 
ihink, that the defcending partklea would 
not meet with fo great a reliftance as the De- 
fender imagines. For whatever interruption 
or diverfion they met with from the Air in 
their defcent, would be inconfiderable. But 
the greateft part of it would arife from their 
iaJling on other particles which were alfo d&- 
jcending, tho* not (b fall, by which, tho' the 
\'elocity of the fwiftell body would be di- 
mioiihed, yet according to the Laws of mo- 
rion, the momentum or quantity of motion of 
both bodies taken together would remain the 
fame, and by confequence their force upon 
ihc oily Orb would be alfo the fame. I know 
no way the Thtoriji can take to aniWer thefc 
obje&ions, but by fuppoling that the Creation 
was neither in Spring, Summer nor Autumn, 
as is commonly luppos'd ^ but that it was in 
the Winter when both the watry and oily 
Orbs were froien, and had conliltence 
enough to fullain thefe particles till they 
were formed into a folid Arch, able to fullain 
it felf; and if he will embrace fuch an 
Ofrinionj I (hall not take the trouble of re- 
fcting it, having fo many others of the fame 
*Mglit upon my haiids. The Reader may 
oMerve, that He takes not the leaft notice of 
the argument I brought againft htm from 
Scripture, to prove that there were Metals in 
I lije primitive Earth, which he plainly denies. 

I 
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After thefe things this Author comes to 
quarrel with me for making inlinuations and 
ftiggetlions, as if the Theorifi did not own the 
hand of a particular and extraordinary pro- 
vidence in the tbrination of the Earth. I 
own I did make fuch inlinuations, and I leave 
the Reader to judge whether I had not 
Reafon to make them. He has openly re- 
jefted the Hiftory of the formation of the 
Earth as deliver'd by Mcfes^ and has deduced 
k purely from natural caufes, and the necef- 
iary Laws of Mechanifm. Now if the matter 
of the Earth from a Chmtick ftate did of ne- 
ceflity form and fettle it felf into a habitable 
Earth, from the fole neceflary principles of 
Mechanifm and Gravitation, as the Theorifl: 
has deduced it; I would fain know how this 
opinion diflers from the Epjciireau, which the 
'Ihsortfi fo defervedly derides? I know the 
Theorifi talks very much of Providence both 
ordinary and extraordinary, and makes moft 
excellent Difcourles againft the Epicfircans for 
denying of it, which I was fo far from not 
reading or forgctttng, or even williiilly mifre- 
prefenting, that I tranfcrib'd fome of them in 
the Examination, as an argument againft his 
own Theory. 

It is a common thing with Theorifts and 
Philofophers, who are great Politicians in 
their way, to difown any opinion which cl^ey 
think will bring upon them the difpleafure of 
any conliderable part of Mankind, thn' it 
follows 
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follows plainly from their Principles ; or it" 

chat cannot be done, ihey hide and colour it 

the belt way they can, that it may not appear 

too open and plain. Thus the Tbeorsfi pro- I 

tefts, that he meant no harm, when he at \ 

firm'd the Hiftory of the Creation as it was 

deliver'd by Aiojcs, to be fabulous, and ridi- ! 

cul'd the Scriptural relation of the Fall j and | 

I have really the charity lo believe him ; yet 

hereby he has fet the Jthcijis and thelfis in a i 

method of attacking our Religion, and given t 

them Schemes by which they think they can ] 

defend their own Principles. 

After this the Defender paffcs to confider 
what is faid in the third Chapter of the Exa- 
mination about Mountains J He owns it to be ' 
3 fubje£t that deferves conjideration, and He 
fays, that if the Examiner can prove that there 
were Mountains in the primitive Earth, He 
win undertake that the Theorijt Ihall make no 
further defence of his Theory. The Theorifts 

treat argument why the face of the primitive 
iarth was fmooth and without Mountains, 
depended on the fuppolition chat the Chaos 
from whence it took its original, was per- 
feaiy a fluid Mafs. This I affirm'd to be a 
wecarious Hypothelis without any foundarion 
iQ nature, fmcc the grcateit part of the bodies 
we have in the Earth, are hard and folid, 
and there not being a quantity of Water in 
Nature, fufficient enough to moiflen and H- 
quify them, the Chaos could not be fo fluid 
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as 'twas ncceflary it (hould be, to form it felf 
into an uniform fmooth body. Befides thar, 
the greateft part of them, fuch as Stones and 
Metals, are uncapable of being liquify'd by 
water. The Defender's reply to this is, Vet-y 
goody "What is this io the theory? Dots the 
Thmifi any were affirm that there were Stones 
or Metals in the Chaos, or that they were liqui- 
fy'd by Water ? The Theoriji owns no fuch */&- 
ifrine or fnp^qfit'oa. I hope the Defender will 
not think this any anfwer to the objeftion; I 
am fure none of his Readers can. I thought 
that it concerned the Theorift very much, to 
prove his Chaos to be a fluid Mafe of matter ; 
ibr otherwife it is not neceffary that it Ihould 
have its furface fmooth, regular and uniform ; 
at lead it is fittine that the objeftions againft 
its fluidity (hould be anfwer d. For if the 
Examiner can prove that the Chaos was not 
altogether fo fluid as the Theorift imagines, 
and from thence Ihew, that there was no ne- 
ceffity that the face of the Earth fliould be 
fmooth and without Mountains, then the 
^emfis ar^ment mull: be of little force, and 
that obje^ion will ftill very much weaken 
the truth of the Theory. , 

I freely own indeed that the World was i 
produced from a Chaos^ fuch a one namely as 
is recorded to us in Scripture: but I am far 
from granting that the Theonft's notion is 
any ways agreeable to it, he fuppofes that all 
the Elements Air, Water and Earth, with all 
the 
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the principles of Terreftial Bodies were re- 
duc'a into one fluid Mafs, and mingled with 
one another, fo that the parts ot any one 
Ibit could not be difcern'd as diftin£t frum 
the reft. This I fuppole is a new fort of 
Cbaos which never exilled any where but in 
fancy. 

It were eafy for me here to aiTume the 
Defenders method, and argue againll it, by 
putting him queftions, how, when and where, 
was this mixing and blending together of all 
the Materials of Heaven and Earth ? By 
whom, upon what defign, and for what pur- 
p(rfe was this done ? Was it to the end that 
they might all fettle themfelves again in 
order, and each take its place, according to 
its fpecifick gravity ; but if the great pans of 
the World were ior the moft part fo before, 
what neceifity was there for dilturbing them, 
only that they might range themfelves order- 
ly again. He would do well alfo to tell us, 
irom whence he had this account of the 
Chaoi, from Sacred or Profane Writers, if 
from the latter, we are to value their au- 
thority no further than they are agreeable to 
the Scriptures, lince it would be no hard task 
to prove, that it was from the Sacred Hirtory 
that the Heathen Writers firft: drew their 
knowledge of the Chaos, which they after- 
wards corrupted with their own tancies. In 
the Holy Scriptures I can find no account of 
the mixing and reducing ot" all the Materials 
of 
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of the World into one fluid Mafs. MofeS 
indeed tells us, chat the Eatth was 7'ohu and 
Bohii^ which we render without Form and 
Void, and can we from thence conclude, 
that all the p^irts of it were fluid and mixed 
together ? We may allow, that the 'Jrjus un- 
derllood the fenfe of thefe words better than 
we, or any Heathen Writers, and they give 
them A contrary meaning; for according to 
the Syriack Tranflation, tfiofe words fignifie, 
that the Earth was without either Habitation 
or Cultivation, Terra erat deferta i3 inculta ; in 
the Chaldaick Paraphrafe they fignifie, Dc/erta 
B vacua. The Targiim ot ■Jonathan B. Uzkl^ 

' fuppofes their meaning to be this, Tsrra aritem 
erat Jiitpor S inanitas-, vafia ii Jiliis hmninnm £^ 
'i.'acua ab omni jtitnenlo-^ with which the ^tra- 

Jakm Targmn does well agree, according to 
which Paraphrafe they lignifie, that theEanh 
was StnpT y inanitas S defolatio a Jjliis hom't-^ 
muTiy m omni bejiia vaciia^ as that Paraphrafe 
is render'd in Latin. We may conclude from 
thence therefore, that the Jews thought that 
all that was meaii't by the words Tohii and 
Mohit was, that the Earth was Void and Un- 
cultivated, without Ornaments and Inhabi- 
tants, Men or Beafts, or any fort of Animals. 
Nor was the Opinion ot the ancient Chri- 
ftian Fathers any wife different from that of 
the Je«.'i as to this matter, Ttrtiilliaii in his 
book: againlt Hermogenes fays, Vnds conipertus 
es Hsrmogenes imfornwn S incottditain ilkmfaijjt 
viaterimi 
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materjam qua iit invijibUis lald-ttt ; and in the 
:^oth. Chapcer he plainly proves from Scri- 
pture, that there was not a confus'd heap of 
matter mixed and blended together, out ot' 
which all things were made. St. Ambr(fein the 
ith. Chapter of his Hexameron fays, that the 
Earth was incompo/ita ritpote fole/tis agriceU iua^ 
rata culturis , qjiia adhuc deerat alitor, and again, 
^erra erat inconipojha quia midd gignenliujiiy mc 
thoris herbofa riparum, mc cpaca ncmmbas, ncc 
Jxta fegctibus, mc iimbrofa fiipercilils montiavi^ nee 
cHoraporibiis^ ncc grata vinetis. * St. Ba/rl tells 
us, that the true beauty and compofition of the 
Earth arifes from its great fertility, whereby 
it is productive of all forts of Vegetables, 
fuch as Plants of all kinds, lofty and tail 
Trees, as well thofe chat bear Fruit as thofe 
that afford us none, fragrant and fweec 
Flowers differing both in colour and fmeil ; 
and the Earth fays he, being naked and un- 
iiirnilhed with any of thofe forts of Orna- 
ments, might well be faid by the Scriptures, 
to be Void and without Form. 

In thofe difcourfes of the ancient ^ews and 

primitive Fathers, there is not one word of 

a perfeftly fluid Mafs of matter out of which 

O all 

**Erl /lit %t TtXli* ltAT*yK'4fl ^Mt H ATT ttuTVt cU- 

^ ow/feu, &c. to vsiaH K^ii' rrw np, ducLra.ffx.'.u'iTii' 
Mrit i AoT-®" t'iKirtii mifxun. In his arf. Homily in 
Etxam. near the begimiint;. 
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all things were made, there is nothing there 
of the mixing and blending together of the 
Elements, and all the Materials of Heaven 
and Earth i in their Writings we cannot fee 
that fuch a Cbaos as the Theorift fancies, was 
ever either deliver'd or fuppos'd : we find 
that their notion about the origination of the 
World was very different from the Theorills, 
whofe Hypothefis is not therefore founded 
on any authority which is fufEcient to in- 
duce us to believe ic 

Nor has his opinion any more foundation in 
reafon than authority, for if we ihould allow 
of the Theorifts account of the Waters thai 
are in the Earth and from thence by compu- 
lation compare the folid bodies with thofe 
that are Buid, we ftiall find, that the liquids 
are not the hundred thoufandth part ot the 
folid bodies in the Earth ■ nay, it we fliould 
take in the Atmofpherc, the whole Syftem of 
fluids will not amount to the thoufandth part 
of the folid bodies : from which is plainly 
appears, that the Chaos cannot be thought to 
have been in any manner an entirely fluid 
Mafs, but rather a hard and folid one. For 
if we take hard bodies aa Earth or Clay, and 
fluid as Water or Oyl, and mix them together 
in the proportion of eight thoufand to one, 
or even in that of a thoufand to onej that is, 
take one inch of fluid matter for a thoufand 
inches of folid matter, the fluids will have 
but a very fmall effeft on the folids. Since 
thereibie 
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therefore the whole compoiuion of the Chios-, 
when ail its parts were mixed and blended 
togetlier, mutt not have been fluid, but rathet 
hard and folid; I hope the Defender will 
allow the obje&ion to be to the purpofe, and 
offeree againft the Theory, which is' founded 
on a contrary fuppofition. I 

Having thus prov'd that the far greateft 
part of thofe bodies which tompos'd the ChaoSf 
were firm and foUd, I think it eahe to ihew, 
why there is no neceflity that an Earth lonn'd 
from fuch a compolition, fliould be finoorb 
and regular; for it is not fo with folids as 
with fluids, where all range themfelves ac- 
cording to their intenlive gravities, and fettle 
themfelves into a regular and evenfurface; 
whereas folids take their place according to 
the order they happen to be in, that body 
coming fooneft to its reft, which is neareft the 
Centre, without any reipe£t had to gravity 
or levity, and where thefe bodies happen'd 
to be thickeft or highell, or their parts lefs 
coherent, there alio after their fall would 
their furfaces be highell, and the face of the 
whole would be very rugged and moun- 
tainous; the liquids, if we Ihould allow them 
to feparate from the folids, would defcend 
and fill the Holes, Cavities, and Caverns that 
were made by the falling of thefe irregular 
peices on one another, and what was more 
than fufficient for this, might fpread its felf 
upon the Valleys, and leave great protu- 
O 1 berances 
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berances of the folid Mafs, as great as any of 
our Mountains ftanding out abuve the furfa^e 
of the Water. 

But granting, that :he greateft part of the 
Chms was a fluid Mafs, I brougnt another 
argument in the Examination to Ihew, how 
the fac-e of the Earth might be mountainous 
and uneven, by fuppofmg in the Chaos a great 
many bodies, which, by being in a great 
meafure hollow, or tailned to fome other 
matter of lefs gravity than that of the fluid 
Chaos^ would fwiin on the furface of it, alter 
the iubliding ot ail the reft, and fonie parts 
of them ftanding above the furface of the 
watery Orb, would form Mountains. The 
Defefider anfwers this, as he does moft other 
objeftions, by a queftion, Who told me that 
thefe lumps of matter v:ere holltrje ? Is mt this 
precarioHSy or ratter Chiincricai and ridiculous F 
I anfwer, I came to know this after the fame 
manner, that the Theorift knew there were 
neither Mountains nor Seas in the Primitive 
Earth ; if it be a precarious Hypotheiis I 
cannot help it, but it is my comfort, that if 
every thing that's precarious be alfo Chimeri- 
cal and ridiculous, I know whole Theories 
that will be fo likewife. 

After this he falls into a ftrain of very 
learned queftions. What made thofc folid 
lumps hollow, when, or where, or how were 
their inivard parts fcoped out of them ? I 
know none but Thewrfis that can give a 
pofitive 
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pofitive anfwer to fuch nice quelUons; lam 
content to fay, they might have been lb 
order'd by God Almighty at firlt, ibr that 
very end that they might iWim on the Abyls; 
tho' another 'Thcorifi fays, that the fluid Abyfs 
was much denfer and heavier than the Moun- 
tains, and therefore they could not fmk : 
and it is indifferent to me which of thefe 
anfwers he takes, or if he find out fome other 
of his own, which he can calily do if he has 
a mind to ic, that he vvi[l like better. It is 
enough for me lo Ihcw, that there is no 
necelfity [hat an Earth arifmg trom a Chaus^ 
fliould have its furtace fmooth and uniform, 
as the Theoriji pretends ic muft. 

But this Dcfaider thinks that it is my 
opinion, that Mountains were really form'd 
after tnis manner, and from thence he pro- 
ceeds to colle£t, from my Principles and Cun-i 
ceiiions, that there could be no Sea in the 
Primitive Earth, and that an Orb of Earth 
rautl have been built over the Abyfs, and 
after all he concludes, that I have no good 
hand in making Mountains. 

This way of writing would almofl tempt 
me to believe, that he had never read over 
that Chapter which he pretends to anlVer j 
HJoi by the reading of it, one may plainly fee 
that it was not my defign to fettle this, or 
any other new Theory of my own, about the 
fcrmation of Mountains; n.iy, I poiidvely 
declar'd, that I thought then la'trc other priu- 
O 3 cipks 
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ciplcs concurring to the formation of Moiintainsy 
be/ictes grnvitation and the known laws of motion : 
my bulinefs was only to fhew the weaknefs of 
the Theorill's arguments, and that an Earth 
arifing from a CkaoSf might have been un- 
even, rugged, and mountainous, notwith- 
ftanding he aiferted, that it mutt neceffarily 
form its felf into a Imooth, regular, and uni- 
form Figure. For my part, I think it nbfo- 
lutely indifierent to the queftion, what way 
Mountains were made at the beginning of the 
World, whether by Mechanical caufes, or by , 
the immediate hand of God Almighty, or if i 
by hollowing and making a channel tor the 
Sea, the Earth was rais'd and laid upon the 
dry land to form Mountains; (which by the 
by, is not fo ridiculous or fo repugnant to 
Calculation, as the Theortfi imagines) it was 
fufficient to my purpofe to ihew, that there 
was no necelTity that the face of the Primitive 
Earth fliould bg without Mountains, 

Having tlms laid open the weaknefs of the 
Theorijts arguments, I endeavoured in the 
next pkice to Ihew, the great ufe and advan- 
tage that Mountains aflbrded to mankind : 
The fheonji aflerted, that they did not con-^ 
lift of any proportion of parts, that is re* 
fer.ible to any defign, or which had the leaft 
ibotfteps of Art or Counfel. This 1 thought 
was a bold and ill grounded aflertion, lince it 
is certain, that they are fo far from being 
placed upon the Earph without any delign or 
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contrivance, that they are juftly reckon'd by 

the Philofophers, amongft the nioft uleful, as 

well as the mott ftupcndous parts of nature \ i 

without them we could have had no Rivers ■; 

or Springs, which are things iiecefTary to us, 5 

not only for our Commodious living, but for " 

our very fubfiftence, One would think chat i 

this confideration was a fufficient argument to 

make us believe that Mountains were not 

great Ruins, or the rubbiJli of a broken 

World J but that they had been placed upon 

the Earth at the Creation, with a defign that 

they might ferve the Antediluvian \Vorld, 

wiin the fame advantages and ufes they afford 

us in the prefent One. For it is certain, that 

they had Rivers and Springs as well aswe, . 

which they could not have in a fmooth Earth, 

where there were no Mountains; in which, 

Rivers were to have their origin, no upper 

and higher grounds from which the water 

was to defcend on the face of the Earth. 

Inflead of anfwering the argument. He 
makes a long declamation againft me for 
aflening that it is impolfible to live without 
Rocks and Mountains. He accufes me for 
confining the Divine Omnipotence and Om.- 
nifcience, to one fingle mode or fabrick of a 
World, and of thinking all the Planets caft 
in t^e fame mould ; Who ( fays he ) ever 
obferv'd Mountains and Rocl^ in yupiur, or 
in the remains of Saturn ? I anfwer, who but 
thofe that have obferv'd Men or other Ani- 
O 4 miib 
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mals there, t,h-ac mull have Water and Rivers, 
as things necelTary for their fuftenance ? 

Tho' the Defender is very Eloquent and 
Witty on this Sub}e£l, quotes Virgil and 
CicerOi and complains much of the narrownefs 
of fome Mens Souls, yet I think I can nuke 
it appear, that this affertion, as I deliver'd it, 
was no limitation of either the Divine Om- 
nifcience or Omnipotence. None ever doubted 
but that God Almighty could make Men fab- 
fiil without' Mountains, Rivers, Water, Meat, 
or any othef fuftenance^ but yet, one rruiy. 
boldly fay without confining the Divine 
Power, that it is naturally imppflible for fuch 
Creatures as we are, to live without thoie 
things; for our Natures and Conftitutions re- 
qviire them; and he mull be without doubt 
in a preternatural ilate that can i|ive without 
them. The fubje£t 1 was then handling was 
in Natural Phi-lofbphy, where we are not fb 
much to confider what is abfolutely poifible 
or impoffible for God Almighty to perform, 
as what is agreeable or contrary to the efta- 
blifla'd Laws and Rules of Nature. Thys i^ 
is naturally impoffible that Men or other Ani-i 
mals of luch Conftitutions as we have, can 
live without irelh Water, Rivers, and Springs; 
it is contrary to the patural order of things, 
that thefe inould be without Mountains anq 
Rocks, Upper and Lower grounds, for Water 
cannot natuwlly run upon an Horizontal 
f Isiti j and therefore we ni?y rightly con-. 
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tlude, that where there are Men, there muft 
be Mountains and Rivers, Upper and Lower 
grounds, and all other things necellary for 
life. 

It is abfolutely indifferent to mc, what fort 
of mould the reft of the Planets are calt in, 
or what Inhabitants there are in y/ipinr, 
Satiirfj, or Msnury^ or if there are any in 
either of them, (which I :zm fure is more than 
he can prove) yet I would think it no Iiard 
matter lo fhew, that it is impoflible for us 
Men, or other Animals of the fame Nature 
and Conftitution that we have, to fublift in 
either of thefc places. For Satrirfi being very 
near ten pimes further from the Sun than we, 
muft ijave a hundred times lefs of his in- 
fiueni;e ; and the diftance of Mercury from the 
Sun, being but one third part of our diftance, 
the heat of the Sun upon that Planet myft be 
nine times greater than it is upon purs, (the 
aftion of the Sun upon any fubjeft being al- 
ways reciprocal to the fquarc of its diftance) 
both -which extreams are by far too great to 
be endur'd by Creatures ot our texture and 
frame of parts ; and therefore we may rightly 
conclude, that whether they be mountainous 
and rocky, or have their furfaces fmooih and 
even, yet it is impoifible that they Ihould be 
Habitable by us, or Creatures of our Confti- 
tution -J tho' yet we know not but there may 
be fome fort of Inhabitants in thefe Planets, 
)vIlofe frame and temper will fuit with the 
nature 
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nature and polition of their refpe&ive dwel- 
lings. Thus we generally account the places 
that are near either of the Poles uninhabitable, 
bccaufe no Men can dwell there; tho' it is 
certain, that Bears, and feveral other Ani- 
mals, whofe natures agree befl; with fuch a 
Climate, live in thefe places; and perhaps, if 
ever the Theories Earth had exifted out of his 
own imagination, it might have been fur- 
niihed with fume fort of Inhabitants, tho' it 
had been naturally impoffible lor men to have 
fubfifted there. 

'Tis fomev/^hat hard that a Man cannot 
diflent from the 'Thtorifi and his opinions, 
without being taxed for narrownefs of Spirit, 
But whatever the Defender may imagine, I am 
furc, there are fome who eiteem it as a iign 
cf ;i weak and narrow Spirit, to believe eafily 
any Hypothefis, without fufficient evidence ' 
of its being true; which cannot be produced 
by the Theoriji in this point. For my part, I 
think Virgils Shepherd, whom the Defender 
laughs ac for not letting his imagination rove, 
to fancy things he had never either heard or 
feen, much wifer than fome Thcorijis^ PhU^o- 
pherSy and Freethinkers^ who take the liberty 
to imagine and believe any thing, but that to 
which m all reafon they ought to give a firm 
allent. 

After a long declamation againft confining 
the varieties of Providence to a narrow com-* 
pafs, (which I know none that do) the i><- 



Oh the Theory of the Earth, aoj 

fender alTerts, that my arguments run upon 
impoflibilities ; which he (ays is a niceTopick, 
that lies much out of our reach j and he 
thinks, that there inay be Rivers without 
Mountains, notwithftanding my reafons. All 
rhat I can fay to this is, that if he will not be 
convinced by reafons, which he cannot or 
does not pretend to anfwer, he may think as 
he pleafesj but I hope he will allow me the 
freedom to diflent from him, nil thofe argu- 
ments be anfwer'd. 

The defign of the ^th Chapter, was to Ihew 
the inconveniences that would fall upon the 
Earth, in cafe it had fuch a pofture as the 
^^heortft affign'd the Antediluvian World, 
namely an Axis perpendicular to the plane 
of its Orbit. To this Chapter the D^ender 
makes fome general anfwersj but firft, ac- 
cording to his ufual cuftom puts a queftion, 
•oiz. If I will vouch that there are no habita- 
ble Planets in the Univerfe that have fuch a 
pofture ? 'Jupiter he fays, is known to have a 
perpetual Equinox, and his Axis parallel to the 
Axis (f the Ecliptick ; here he is millaken, for 
it is not parallel to rhe Axis of the Ecliptick, 
hue chat of its own Orbit j Mars fays he, has 
little or no obliquity, and mufi -we fuppofe that 
thtfe Planets have no InhabitantSy or that their 
habitaltoiis . are very bad and incommodious? 
yupiter is the fiohlefi Planet in the Heavens, 
whether we confider its magnitude, or the ntunber 
^ its attendants-^ and if a Planet of that order 
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and dignity have fiich a portion to the Sun, why 
vtight fict our Earth have had the fame? What 
is all this to the purpofc ? Are the Inhabitanig 
oi J-Hpiler the lame with the Inhabitants of 
our Earth ? Or how does he know that there 
are any ac all there ? It feems this Gentleman 
is mightily in love with Jupiter and its Inha- ' 
bitams ; what degree of nobility and dignity ' 
it has obtain'd I know not, yet if he was ifi i| 
the moll plcafant country houfe in all "Jnpitery 
lb far I dare vouch, that he would not be ' 
pleas'd with his habitation, but would defire j 
to change and come down again to his old 
Rocky Mountainous Planet the Earth, and 
rather than ftay there, he would be contented 
to live in Lapland. 

I make no queftion, but that the prefent | 
polition of Jupiter is very fit and well luited jj 
CO the nature and temper of its Inhabitants, ,1 
Plants, and Vegetables, (if there be any ] 
there) but what is fitting and commodious ) 
for them, may be very inconvenient for us- if 
we were in Jupiter^ our blood perhaps woul4 
ftagnate andfreeic, and a Jovian if he were 
brought hither, would melt with heat. The 
inconveniences I fliew'd, would ;=.rile from a 
perpendicular poiition of the Earths Axis to 
us Orbit, were only in relpeft of the Inhabi- 
tants of the Earth, and did not in the leaA 
concern thofe of Jupiter or Mars^ to whom 
fuch a pollure might be more convenient than 
any other. Conveniencies and iiiccnvemencies are 
relative 
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relative terms, and therefore to prove a po- 
Jition hicommodicfus, we muft not only con- 
fider the tonfequences of the politioii its felf^ 
but the Nature and ConlHtution of thofe Ani- 
mals to which it is to be adapted; and I 
hope I may affirm (without any refle£iiun on 
Divine Providence) that the prefent pofitioii 
in which God hath put the £arth, is more 
fuitable and agreeable to the Nature and 
Frame of our Animals and Plants, than any 
other, and efpecially than that which the 
Theoriji afligns to the Primitive Earth : I am 
fure that feveral Divines have afferted this, 
and were never thought by fuch an ailertion, 
to prefcribe to God Almighty what was beil 
to be done. 

I cenfur'd the Theoriji indeed for enquiring 
into Phyfical caufes, when there are none 
that can be known, and negle£iing the final 
ones, which were the only real principles by 
which the queftion was to be determin'd. 
For as I Ihew'd in the Examination, there is 
no reafon that can be alTign'd why the Axis 
of the Earth ftiould have one pofition more 
I another i the two motions of the Earth 
4 the Sun, and round its own Axis, be- 
\ pexfeftlyv independent on one another. 
d Almighty would order that which was 
molt fitting and convenient for its Inhabitants; 
I and I lay'd it down as an Axiom, that Gotl 
I Almighty did always choofe fuch pofitions as 
I brought with them the greateft good and ad- 
vantage 
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vaaiagc to the Univerfej and therefore, fince 
the oblique pofture of thfe Earths Axis was 
that which its Maker was pleas'd to choofe, 
I thought it might be undoubtedly prefum'd, 
that it was the beft. Proceeding on thb prin- 
ciple, I enquir'd into the feveral advantages 
which we reaped by the prefent obliqae po 
fition, and fliew'd, that it was preferable to 
any other; and furely this cannot be (as the 
'Defender thinlts) a prefcribing to God Al- 
mighty, and telling him what is beft to be 
done m this or that World. When from the 
Wifdom and contrivance of what is already 
done, we argue that it could not have beea 
done in a better manner. 

He goes on and fays, " That fome men 
« cry out mightily againft reafon ; and yet 
*' none are more fond of it than they, whea 
*' they can get it on their fide. Some men 
" inveigh againft Phyfical caufes, when o- 
" thers ufe them, and yet as gladly as any 
" make ufe of them, when they can make 
*' them ferve their purpofe; and when they 
" cannot reach them, they defpife them, and 
*' are all for final caufes. " I never knew any 
that cry'd down either reafon or Phyfical 
caufes, when they were plain and ohviou* 
But it is no wonder if there are fome that are 
difpleafed with the reafons and caufes that are 
aifign'd, by a fet of Philofophers who think 
they can give a Mechanical account, how aa 
Animal, a Mountain, a Planet, or a WorlJ 
may. 
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may be made; and yet they know not ft> 
much oi the principles of Staticks and Geo- 
metry, as 10 explain the moil common and 
ordinary appearances of nature, which are 
leaily explicable by Mechanical principles. 

And the' one would think that it were but 
reafonable, that a man who pretends to give 
the Phylical caufes of all thole things, ihould 
be very well skill'd in Arithmetick, Geome- 
try, Mechanicks, and the Laws of motion ; 
Jet it generally happens, that thofe that are 
eaft acquainted with thoie Sciences, pretend 
moft to the folution of fuch intricate pro- 
blems, whereas they, who know them heft, 
can beft difcover how far they may proceed 
upon Phyfical caufes, how far their prmciples 
win lead them in the difcovery of truth, and 
where it is that they muft be content "to be 
ignorant; they know that they have not fuC- 
mrient "Data to determine fuch problems, nor 
a great many others that have not the hun- 
dreih pan of the difficulty of thofe I have 
mentioned; and they are well pleas'd if they 
know their final caufes, the ufas for which 
ihey were defign'd by their wife Contriver, 
and never trouble rhemfelves with that which 
it is impoffible to difcover. 

Monheur Hff^f»5 I think, was at leaft as 
great a Philofpher as the 'theonjty and it may 
be eafily fuppos'd, that he underllood Mccha- 
nifm fomewhat better ; yec he fays, that he 
would be contented, and fhould think, that i 

he 
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he had done a great matter if he couid comd 
to the knowledge of things as they arc now, 
never troubling himfelf about their beginning, 
or how they were made, knowing that ro be 

* J1up,tnii out of the reach of humane knowledge, or 

Ofmcthea- even conjcfture. * 

'«■ This Author it fecms is very angry with 

me, for denying, that the Primitive Earth had 
fuch a polltion as the ftheoriji aHign'd it ; and 
upon that account he fays, I follow the vefa^ 
doftrine of thofc Sconers mention'd by St^ 
Peter, who faid, Siftce the Fathers fell a/Ieepy 
all things cootimie as they •were- Why fo ? Did 
thefe Scoffers aflert, that the Earth had never 
any perpendicular pofition to the Plane of the 
Eclipticlc? and 6\d Si, Peter affirm the con- 
trary ? Did he lay that the old World had a,* 
perpetual Equinox, the Equator being coin- 
cident with the Ecliptick, and its Axis paral- 
lel to the Axis of the Sun, as this Gentleman 
phrafes it? I can find no fuch difcourfe in 
either of his Epiftles, nor can 1 fee how fuch 
a thing can be deduced from them. 

A man that had no Theory, or any parti- 
cular Syftem of his own to defend, would, 
think this the jplain meaning of St. Peter, 
that there were fome men then in being, that ; 
deny'd a Providence, or that God Almighty 
had any care in the Government of the 
World, becaufe they thought, that fince its 
Creation, every thing went on ftill in the 
fame method, without any particular mani- 
teftation 
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feftarion of a Providence- thefe the Apoftle 
refutes, by telling them, that the Worla once 
periflied by a Deluge of Waters, and that it 
was to perilh again by Fire; both which are 
arguments enough for a Providence, and of 
God's particular care of the World : this I 
take to be his plain meaning; except St. 
Peter be to be underftood in an Allegorical 
fenfe as well as Mofes. 

After this general difcourfe, he comes to a 
more particular confideration of the inconve- 
niencies alledg'd againft the parallelifm of the 
Axis of the Earth, with the Axis of the 
. Ecliptick. One argument I brought was, 
> that by the prefent pofition of the Earths 
Axis, we receiv'd more of the Suns heat, 
than if it had mov'd always in the Equator; 
and if our heat at prefent is not too great for 
us, ^as without doubt it is not) it was a very 
gooo, reafon why the prefent pofition fliould 
be efteem'd. better than that the Thmrifi calls 
a right one, wherein we Ihould not have fo 
much of the Suns influence, as we have. 
The Defender thinks this is no argument 
againft the Theory, for fays he, if the heat 
was equal and moderate in the temperate 
and, habitable Climates, who would defire 
the extream heats of Summer ? I anfwer, 
eveiy one that obferves how neceflary the 
Summers heat is to the produQion of Vege- 
I tabJes. and the ripening of their feed, which 

tbe brought 10 any perfection, 
P "^ did 



1 1 o j^n Examinaslon of the RefleBions 

did the Sun ftiine always in the Equator, 
ivhereby the a£lion of tne Sun in our Lati- 
tude, would be little more than half of what 
it is at prefent in a Summers day, which 
therefore could never be ibfficient for the 
growth and perfeftion of Vegetables, hut 
(fays he) h<m does this appear^ fuppo^rig the 
beat conjtant ? -Are there m Vegetables in Jupiter 
which has ftili the portion the Theoriji gave the 
Primitive Earth, and which is vaft-ly further 
difiant from the Sutiy and by eonfeqiience mitft 
have much lefs nf his heat ? Whether there 
are Vegeubles in Jiipittry neither the 7'heoriji 
nor 1 can determine, for we were never there 
to fee, and I believe it was never revealed to 
him or any body elfe, that there are. 

But fuppofing there are vegetables there, 
what is that to us? Does bethink them of 
the fame nature and texture of parts that ours 
are of ? Or that ours, if they were tranftlant- 
ed thither could grow and ripen in iuch a 
cold foil, when it is certain, that they re- 
quire at leaft twenty five times a greater heat 
or influence from the Sun, than is in that 
Planet ? Befides, it is requifite (as I fhew'd 
in the Examination) that our plants and ve- 
getables fliould have very different degrees 
of heat, and therefore there muft be fuch 
changes and alterations in the feafons, as are 
neceliary to produce the defign'd efie£l ; for 
that heat which is requir'd for the firft 
growth and vegetatioD ot a plant, will not be 
fuificient 
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fiifficient for the ripening and perfefting of 
the feed thereof, and that which is necellary 
for the bringing the feed to perfe£tion would 
quite wither the green and tender herb; and 
therelbre, fince this variety of feafons and al- 
terations of heat, cannot be obtain'd either in 
Jupiter or in the i'Ac&n^'sAntediluvian Earth; 
It is plain, that our plants could never have 
been brought to perfeflion in either of thofe 
places. 

But it feems this DefeHfier is of the opinion^ 
that the plants and vegetables of the Primitive 
Eanh, were of a different nature and confti- 
tution from thofe we have now ; fo that he 
muit think, that the nature of all our plants 
was perfeftly alter'd and chang'd, or that 
God Almighty having deftroy'd the old, wa3 
pleas'd, to give us a quite new fpccies of vege- 
tables and plants; this is a miracle that is re- 
corded no where in Scripture, or any where 
elfe that I know of, and I hope he will not 
think us oblig'd, on his word to believe it. 

I afiirm'd alfo, that if the Earth had fuch 
a pofition as the iheori^ aflign'd it, that the 
greatell patt of itwou'd not be habitable. For 
be himlelf acknowledges, that the Torrid 
2i0[ie was uninhabitable in that Earth- and I 
am fure, that the greatcft pare of the two 
temperate Zones would not have fufficient 
heat to ripen their Corn and Fruits, and con- 
fequeijdy would be nothing elfe but a Defart. 
To this he replys with this queftioD, Hm) 
P 1 much 
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much kfs habitable would it be than the prefent 
Earthy -juhere the open Sea which vjas not then, 
taius up half its furface ? 1 anfwer, that upon 
the fame confideration I cannot fee how any 
part of it fhould be habitable; for there being 
no open Sea, whofe furface is expos'd to the 
heat of the Sun, 1 cannot imagine how there 
could be vapours enough drawn up to fiirnilh 
the Eanh with Waters, Dews, and Mills. For 
when it is requifite that one half of the Eanha 
furface flioula be cover'd with water, on pu> 
pofe to furniih vapours enough for Rain and 
JRivers, how can it be fupply'd if there were 
no Sea at all ? Can any Man fuppofe that the 
Sun afted as freely thro' a Crull of an im- 
menfe thicknefs to raife vapours, as it does 
now upon the furface of the open Sea? 
This by the way, 1 think is a very good 
argument againfl the Thcorifiy who afierted, 
that the Primitive Earth had no Sea. 

But the Defender thinks, that it would be 
very hard, ii the feafons of the Year were 
the fame as they are now; that the Inhabi- 
tants of the Earth fliould be confin'd to Herbs, 
Fruits and Water, efpecially in the colder 
Climates, where the Winters are fo long, 
and the cold vehement ; this he thinks, . 
would be a moft unmercifiil impofition. 
Really as hard and unmerciful as it 13, 
there are a very confiderable number of peo 
pie in thefe cold Countries, the greateft part 
of whofe Food, is Bread, Herbs, Root* 
Milk,; 
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' Milk, Cheefe, and the like; and who fel- 
dom taft any Flelh-meats. And why might j 

not the Antediluvians lead the fame kind of - 

life ? I cannot fee that the impolition is 
harder upon one than the other. 

The Defender fays, that the change of the 
pofition of the Earth's Axis, is matter of 
fa£t, and muft be prov'd from Hiftory. And 
he wilhes the Examiner would confult Anti- 
quity, which would give him a more favoura* 
bie opinion of the Theory as to this point. 
One would imagine by this, that this Gen- 
tleman had the Obfervations of fome Antedi- 
luvian Aftrononiers to produce, who had 
found, that the inclination of the Earths Axis 
was chang'd from a perpendicular, into the 
prefent oblique poilure : But inllead of thofe, 
he only quotes fome Philofophers, that did 
not live within fome thoufands of Years of 
the time, when this change was fuppos'd to 
be made. What credit is there to be given 
to fuch a Tradition ? Can we imagine, that 
B can be any thing certainly known from 
jiors that liv'd fo long after the time of 
r change? Efpecially, when thefe men 
'rfaid a thoufand other things, that neither 
mfoiofifi nor anybody elle can believe? 
_ryet, if we conJider what they have faid, 
HhalV find it but very little to his purpofe. 
Diogenes^ Anaxagoras^ Kmpedocks and Lettf 
cippiis, talked of the inclination, declination, 
Of depreffion of the World toward^ the 
P 3 South, 
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South, fo that the Northern parts were rais'd 
higher, while the oppofite parts Hid towards 
the South. Wc may eanly obferve, that 
thefe Philofophers from their way ot' fpeak- 
ing, were no great Aftrononicrs : it is hard 
to guefs what they mean't hy fuch fencences: 
3ut if we ihould take their meaning as the 
words at firft feem to import, that one Pole 
of the Earth was more deprelled, or inclined 
towards the Sun or the Ecliptick, than the 
other; the thing is abfolutely falfe, for both 
the Poles are equally inclined to the Sun, or 
the Plane of the Ecliptick : (as I have fuffi- 
* Pagts cicntly iliew'n in the Examination * ) But 
66, 6;, whatever their meaning may be, I am fure, 
*J8. it is eafier to draw any other confequence, 

than that which the 'fheorijt has deduced from 
their words; nay it is probable, that they 
mean't the dirett contrary to what he fay? 
they did, namely, that the Sun formerly 
' came more towards the North, than it does, 
at prefent, and that its diftance from then) 
pwards the South, is now greater than it was 
at firft. This, one may eaJily deduce from. 
"the words oi Lericifptu as they are quoted by 

Pllttarchy AdtjiiTTT^ -^aftivxigtiv ■¥ ynv tii -rk fity 
VtliCead ftipM S'li ^ Iv tdT( ^^i'nf^Ceiv^^f li^^jiritTa ait 
/n 'xt'Tniy'inm r pops'?*!' ^li To Ket.To.^-iJyJ'u roit tft- 
f*oi(, T dv]MTt,>v T»sTu/)«../<6c<iii'. Zeiicippus terran 
in partes anfirinas prolahi ptitat oh ifiarunt tari'^ 
fatentj qu'tppe gdti ccncretis partib/is Septeittrm^ 
iihus. dam appfitce itsterim arditii. So thatip. 
feei ' 



On the Theory of the Earth. 115 

feems according to Lc/icippiiSy the Sun zSted 
more ftrongly upon the Northern Heniifphere 
formerly, than it does now, and that it does 
not now come ih near the 7ienith of thofe 
that live towards the North-Pole, as it did at 
firftj whereby the waters of thefe Korthem 
parts are quite frozen and turn'd into Ice, 
while the parts toward the South, (being on 
the contrary expos'd to too great heat) are 
burnt and korch'c : that is, the declination 
of the Ecliptick from the Equator (at leall 
toward the North) was greater formerly 
than now. 

Thus, we fee how little fevourable thefe 
Philofophers are to the Theorijl's opinion; 
and that their fentiments are at leaft as capa- 
ble of being brought as arguments againft 
him as for ^im. 

It is true, that Plaio fpeaks of Avuy^KU ^ 
irtimKtit, a dilharmony or irregularity in the 
motions of the Heavens, that was not under 
the reign of Saturn. But this fignifies nothing 
10 the Theorijt's purpofe ; for if we ihould ad- 
mit of his polition, yet ftill there would be 
the fame apparent irregularities in the motions 
of the Heavens. For the Planets would not 
in that cafe move uniformly round the Earth, 
but would have their direftions, Itations, and 
retrogradations, as they have at prefent ; and 
none of them bur the Sun would move pre- 
cifely in the Equator. The other quotation 
(he Tbioriji brings from Plato^ is nothing to 
P 4 bi? 
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his purpofe, and is alledgM by another Tbeo-^ 
rifi^ to prove a quite contrary Hypothefis. 

Thefe are the teftimonics the Thcovifi has - 
produced from the oldPhilofophers, to prove \ 
the truth of his Hypothcijs, which in my 
mind, if it were not for pomp and ihow, he 
might have as well let alone- for I think, 
they will prove any thing elle juit as well as 
what he aelign'd. If thefe Gentlemen had 
fpoke of a coincidence that was at firft be- \ 
twecn the Equator ;ind the Ecliptick, or of 1 
the Axis of the Earth or World, being per- * 
pendicular to the Eclipdck, or if they nad 
laid, that the Sun at firft mov'd always in the 
Equator, or that the days and nights through- 
out the whole Year were equal, (which might ' 
have been eaiily (aid and much eafier under- 
ftood, than what they have deliver' d) they 
had fpoke fomething to his purpofe; but in- 
flead of this, we have fome dark {entences, | 
whofe real meaning it is hard to guefs at, '; 
and fome of which feem to be fo tar from , 
proving the Theorifts pofuion, that they feem , 
rather to infer the contrary, and that the 'j 
Suns declination was greater formerly than [ 
now. Sure a man muft; be put to a hard 
Ihift for ancient Traditions, that will bring I 
fuch Teftimonies to prove his point , 

But the Defender alledges, that thefe places i 
will at leaft prove that there was fome change 1 
made in the ftaie of nature formerly ; and if 
J will not allow that which the Tbmr'tfi has 
affign'd. 
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affign'd, I muft fliew fome other which will 
have the fame effects. Why fo ? I hope he 
does not fuppofe me to be like fome Philo- 
fophers, that think themfelves oblig'd to give 
an account of every appearance, and iancy it 
a ftain in their reputation and honour, to be 
ignorant in any thmg: It he fuppofes fuch a 
thing, I afTure him he is much miltaken ; tor 
I am fenlible that there are more things w hich 
neither he nor I know than what we do. The 
poets are the next witneflcs the 7'heoriji pro- 
duces to prove the truth of his pofition: And 
thefe indeed talk of the continual fpring and 
verdure of the Earth that was under the reign 
oi Saturn. We know the Fabie of the four 
Ages, of which the Golden was the firft and 
bell ^ in it they fancy'd every thing that was 
pleafimt and delightful, and therefore they 
remov'd from it all extremities of heat and 
cold 5 and upon that account they would al- 
low neither of Summer or Winter, but a per- 
petual Spring wherein every thing was frefh 
and blooming. But it is eane to perceive that 
al! this was a figment: For when they or 
other Writers were to defcribe any pleafanc 
places, they continually endow'd them with 
iiich qualities. Thus Homer defcribes the 
Eiyfian Fields as he is quoted by the Theo- 
rjfiy Archaol. pag. 263- and Firgil fuppofes 
that there were fine green Meadows there. 
This Poet alfo in fumming up the praifes of 
Itafy and prefering it before all other Coun- 
tries, 
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tries, among other excellent qualities he en- 
dows it with a perpetual Spring, 

Hic ver alJiduiiiH atqiie aJitms mmftbus tefias. 
Virg. Georg. Lib. II. 
Thus Plutarch defcribes the fortunate Iflands, 
and Pliny the Loca HyperboYea. From which 
we may clearly fee, that there was no other 
jbundacion for any fuch aflertion, but the 
fancy of the contrivers, who were to fet forth 
their places of happinefs to the beft ad- 
vantage. 

But the Defender thinks, that if none of 
thofe he has mention 'd will pafs for fufficient 
witnclfes of the matter of fa£l; yet I will cer- 
tainly allow of the Teftimonies of fome an- 
cient Allronomers, who have faid fomething 
relating to this matter. Well, let us fee what 
they lay. He quotes Baptijia Mantiianus from 
the Archmlog. whofe words arc thefe. Erant 
iiiis {nempe jinudiluvianis) iit Jftronomia i3 
experimento conftat^ Cosli propitmes ; voltmt nam- 
erie jijtronmni duos effe Zodiacos^ immn in nona 
fphiera, atttrmt in oSiava^ quod firtnamentum 
•Docant ; £^ initio nram S teviponim fie d J>eo 
difpofttfis fit Juries Arietif Taurus TauiVj Gemini 
Geminis jungeretur^ S amboram coetitttibus in 
umim -virihus fortior fiebat in terris inJiuxtiSy 
unde i3 herbas tioic falubriores, ^ fruBus terr^ 
meliores. As alfo Petras Apnenfis in his Cfa*- 
ciliator Difi. has thefe words. Cum capita 
Zodietci mobilis fc? itnniobitis ordinate iS direct 
(cnciirrebantf turn virtus perfs^im modo, a prime 
principia 
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principio per tnedias caitfas i^iliter oriiinatas for- 
tiori viodo intprinuhatur in ifta inferioraj cum 
caufe tunc fibi invicem correfpotidebant- 

Thefe Teftimonies I own do fufficiently 
convince me, noc that the Theori^'s polition 
of the Primitive Earth was the true one ; but 
that the Defender who has alledg'd them to 
prove his point does not underftand them. 
For he could not have quoted any thing that 
was lefs to his purpofe than they are. I know 
not what skill this Author has in the new 
Aftronomy- but I am fur e he does not un- 
derftand It if it be put into an old falhion'd 
drefs. No doubt he thought that thefe 
Authors mean't by fuch words that at firft 
the Equator and Ecliptick were coincident ; 
when they never dream't of any fuch thing. 

They as their own words informs us, fup- 
pofe with all the old Aftronomers two Zo- 
diacks, the one of which is ex.a6lly placed 
under the other, and (the uppermoft being 
immoveable) the lowelt in wnich the fixed 
Stars are placed moves exaftly under it, and 
performs its courfe from Weft to Eaft, ac- 
cording to fome in the fpace of 25000 Years. 
At ftrft thefe two Circles had the fame begin- 
ning, the Conftellation Aries being exaflly 
in the fign of the Ecliptick of the fame name, 
and the Conftellation Taunts was exa£tly in 
the fign Taurus ; the Stars alfo that make up 
the figure of Gemini., were exaSly under the 
Jign Ganim of the immoveable Zodiack, and 
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fo in the reft. By which thefe Aftrological 
Gentlemen thought, that both their torcea 
being united, their efficacy and vertue upon 
the Earth would be very ftrong. But now 
that the moveable Zodiack has mov'd, thefe 
two Circles have not the fame beginning, and 
the Stars that make up the figure of yfnej, are 
not in the fign Aries but in Taurus^ and thofe 
Stars which compofe the lign of 7'arir-us, are 
no more in Taurus but in Gemini, fo the Stars 
ciGemini are got into Cancer^ and thofe of 
Cancer into Xeo, &ic. as may plainly be feea 
on any Caeleftial Globe. Which they fuppofe 
to be perform'd by the motion of the eighth 
Sphere or the moveable Zodiack, of which 
all the old Aftronomers fpeak, whom if he 
pleafes he may confult ; particularly he may 
read Clavius's Notes on Sacrobojco de Spbteray 
which is as common and as good a Book as 
he can find on the fubjeft. 

But it feems the Defender thinks that this 
would appear more to his purpofe, if the old 
faihion'd aifguife were taken off, and the bufi- 
iiefs apply'd to the true Syftem of the Hea- 
vens. Well let us fte if it is fo. The new 
Aftronomers fuppofc that the Stars are immo- 
veable, and that the Earth turns round the 
Sun, fo that its Axis makes always the acute 
Angle of 66°^ with the Plane of its Orbit : if 
this Axis were perfectly directed to the fame 
point of the HeavenSj or mov'd always pre- 
cifely 
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cifely parallel to irs Telf, then the fixed Stars 
would feem to have no other mution nat the 
diurnal : But becauie the Eanhs Axis varies a 
little from an exad parallelifm, and does i.oc 
precifely point tothe fame Star when it is in 
the fame place o£ its Orbit but makes a imall 
Angle with a line that obtains the politioo ic 
had formerly in the fame place; hence it 
happens that the EquinoQiial points or the 
common fe£lion of the Equator and the Eclip- 
tick, retrocede or move backwards from Eaft 
to Weft 1 and this is that which the Aftrono- 
mers call the preceiTicn of the Equinox, by 
which the fixed Stars feem to move from the 
Weft to the Eaft with a very llow mouon, 
and the Conftellation Aries which at firft was 
in the fign Jrics., has now got into TaaruSy 
and Taurus has feem'd to move into Gemiiiif 
Gmini into Cancer, &c. From hence it ap- 
peare, that according either to the old or new 
Aftronomers, the tixed Stars change their 
Longitude daily but not their Latitude, and 
they have always fuppos'd that the Axis of 
the W^orld has kept ftill the fame Angle with 
the Plane of the Ecliptick. I will nu.v le.ve 
it to any indifferent Reader, or even to the 
7heorift and his Defender to judge, \i thefe 
quotations lignify any thing to the purpofe, 
OE if they are not ftronger arguments agai^-ft 
the Theorijl's polition than for it. 

Since the Defender has advis'd me to con- 
fult Antiquity, I fuppofe it wilt not be amife 
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to alledge the teftimony of a very ancient Phi- 
lofopher, whofe authority ought at leaft to be as 
great as Leucipprii'Sy Anaxagcras's^ Empeiiocles's^ 
or even Plato's I mean the Divinely infpir'd 
Mqfes., who is the moil ancient Writer that is 
now extant, and the only one who givea us 
an account of the ftate and condition of the 
Primitive World, of which the Philofophers 
adduced by the Theorifi were altogether ig-" 
noranti in his Writings there is not one 
word of the coincidence of the Ecliptick and 
the Equator, or of the perpetual Equmox and 
Spring that was obferv'd in the Primitive 
Earth. . Mfes fuppofes no fuch thing but 
rather the contrary, for in giving an account 
of the Creation he tells us, that God faid let 
there be lights in the Jtrmament of the Heavens 
to divide the day from the night-, and let them 
be for Jigns and for fiafonsy and for daysj amd 
for years j and from this it is oblervable, that 
Mifes fuppofes that there were different fea- 
fons from the very Creation, and that their 
variety proceeded from the different motion 
ot the Heavenly bodies, and more particular- 
ly of the Sun, whereas if the Theortji's Hy^o- 
thefis had been true, the motion of the Sun 
could have made no variety of feafons j but 
the Year would have remain'd with the iame 
face and tenour, having but one continued 
feafon. Thus it is evident, that the Theories 
fuppofition in this matter, is dire£lly contrary 
to that of Mofesy and I think that his tefti- 
mony 
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mony ought to be of greater force with any- 
candid Reader, even fuppofing that he had 
no Divine Infpiration, than any thing that 
could have been faid by fuch'Philofophers as 
the Thcori/} has broughtj who lived not till 
many hundred years alter Mojh's time. 

After this difputc about matter of fa£l, our 
Author comes to defend the Theorift's reafon 
he gave for the Antediluvian poiition of the 
Earth. It is faid in the Theory, that the 
Earth being an uniform and regular Body, 
having its Center of Gravity the fame with its 
Center of Magnitude, it would naturally take 
an even and parallel pofition with the Axis 
of its Orbit. In reply to this i told him, that 
it was demonftrated by the Writers oS Hydro- 
Jimcksj that a Sphere (or indeed any other 
body) whofe Center of Gravity coincides 
with its Center of Magnitude, if put in a fluid 
of the fame intenfive Gravity with its felf, 
win be indifferent to any poiition given. Our 
D^cnder's anfwer to this, is, Tkaifuch a thinf 
ttuy b$j that is, for ought that he knows it 
may be fo, if the Sphere -was refiing j but if it 
was turned about its Axis aad the Axis of the 



jiuid, it would certainly take a pofition parallel to 
the jixis d' the Jimd. I wonder who alliir'd 
him of this ; I can fcarce believe he had any 



Letters from Kenfingtou or any where elfe for 
it J otherwife he would have produced them 
as the grounds of his certainty. Well, tho' 
he is very fure of his point, yet perhaps it 

may 
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may not be true, and therefore we will en- 
quire \i it is fo or not. {fig. 12. Plm VI.] 
Let ABC reprefent an Arch of the Ecliptick, 
or of any Circle paraDel to it; DEF any 
Circle in the Earth lelfer or greater in the 
fame Plane wich the Circle A B C, let H be 
the point where the ftreara of the fluid 
falls perpendicularly upon the Circle DH 
EF and take any two Arches D H and EH 
equal. The direSion of the particles of the 
fluid falling upon the point E is G E, and of 
thofe which fall upon D is 1 D, fo that the 
lines G E, AH, and I D, are parallel. Be- 
caufe the particles which move from G to E 
come obliquely on the point E, part of their 
force will be fpent in carrying or driving the 
Circle forward, and part ot it will be em- 
ploy'd in turning the Circle round an Aids 
perpendicular to the Plane ABC from H, 
to E and F. So that the total force of the 
particles is to that part of it which is ufed in 
turning the Circle round, as the fquare of the 
Radius to the Re£tangle, contain'd between 
the Sine of the Arch HE and its Coline; 
after the fame manner part of the force of the 
particles which move from I to and fall 
upon the point D will be fpent in turning the 
Circle round from H D to L, fo that the 
total force of the particles which ruih upon D 
will be to the force by which they endeavoor 
to turn the Circle round as the fquare of the 
Radius is to the Rectangle contain'd between 
the 
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the Sine of the Arch D H and its Cofine : 
and becaufe the Arches HE, H D, are e- 
qual, it is plain the force of the ttreams of 
the nuid particles whereby they will endea- 
vour to turn the Circle round its Axis mull 
alfo be equal : but they being contrary one to 
another will hinder the aftion of each other 
in turning the Circle round, yuft fo whatever 
13 the force of the particles of the fluid which 
falls upon any point in turning the Circle 
round from H by E and F there is another 
force which is equal to it, ajid endeavours to 
move the Circle the contrary way from H to 
D and L, which two forces will hinder each 
others efTeS: in turning the Circle round ; the 
lame thing is true of all the Circles that are 
parallel to theEcliptick; and therefore the 
metion of the fluid nas no fort of elieft upon 
the Sphere to turn it round an Axis per- 
pendicular to the Axis of the EcUptick. But 
notwilhftanding its own motion and the mo- 
tion of the fluid, it will remain iiidifierent to 
move round any of its Diameters as an Axis, 
the fluid having no eifett in making it turn 
round one Diameter more than another. 

I found fault with the Thtor'tjt for faying 
the Eanh was inclin'd to the Ecliptick, it 
being impoflibie to conceive how a Sphere 
can be inclin'd to a Plane, pafling thro' its 
Ceocer as the Ecliptick does thro' the Center 
of the Earth. The Defender endeavours to 
excufe himfelf in this matter, telling us, it is 
L^. Q, the 
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the expreffion of the ancient Philofophers, 
tho' he chinks it may be properly called an 
obliquation. 

I would not have him raife a fcandal on the 
ancient Philofophers without good grounds, 
which I fcarce believe he has for his airertion ; 
yet if they faid any fuch thing, I did not 
think that the Theoriji was fo great an admirer 
of the old Philofophers, that in complaifance 
to them he would nave fpoken nonfenfe. 

He tells me that Situs reSim is another ex- 
preflion I quarrel with; really the' perhaps 
It is not very proper, I do not remember that 
I any where found &ult with it; and he 
might have fpared himfelf the trouble of 
citing a paflage out of Hugetts nothing to his 
purpofe, for Monf. Hiigens who always fpeaks 
feme, does not fay that Jupiter himfilf but that 
his Axis is right to the Plane of his Orbic 
But cho' the Defender endeavours to excufe 
the Theorifi for his improprieties of expreffion, 
yet he palTes over without any excufe the 
great error which he made in affigning the 
caufe of the fuppos'd change of pontion, 
which the Earths Axis fuffer'd at the Deluge. 

The Theorift_ faid, chat at firft the Eanh 
was equally pois'd, and cherefore he thought 
It muft keep its Axis fteady and parallel to 
the Axis of the Ecliptick; but at ttie Deluge 
it loft the Equilibration as he calls it, and one 
end or Pole becoming heavier than the 
other, the heavieft end inclin'd towards the 
Sun, 
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Sun, in which faid pofture he fays rhe Earth 
has ever Iince condnu'd. I muft acknow- 
ledge that I could not read this without 
fome indignation, and am aiham'd to find one 
who pretends to give a Mechanical account 
of the Creation, and of the changes the 
World has fince underwent, difcourle in fo 
crude a manner, that it may clearly be feeti 
that he has not fo much as a common infight 
into that learning, which would have taught 
him the prefent pofture of the Earth and its 
Axis. For I Ihew'd in the Examination, chat 
every one that underftood the Elements of 
the new Aftronomy, knew perfeftly that one 
Pole of the Earth was not more inclin'd to 
the Sun than another j and that if fuch z 
change had really happen'd to the Earth, viz. 
that one Pole of it had become heavier fhan 
the other, that Pole had always inclin'd to 
the Sun and nude a perpetual Summer in all 
the places of the Hemifphere, while the other 
enjoy'd a continual Winter; and becaufe no 
fuch thing happen'd, but hoth the Poles were 
equally inclina to the Sun, it was a demon- 
ftration that no fuch change of Gravitation 
happen'd to the Earth. The Defender is 
pleas'd to take no notice of this argument, 
and yet has the confidence to aflert that, he 
thinks the Theorift's reafons very probable for 
the caufes of the fuppos'd change of the po- 
fition of the Earths Axis. 

<i,2 But 
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But the Thmijt in the lafl: Edition of his 
Enghp'Theory^ feems to have found out another 
caufe which he thinks in fome mcafure con- 
tributed to the change of the Earth's pofition, 
and that it is the change of the Direftion of 
the Magnetick particles, which he fays fol- 
lowed upon the diffolucion of the Earth. But 
before we can know it this would do, we i 
muft difcover what chefe Magnetick particles ' 
are, what their dire£tion is, what it was be- 
fore the Deluge, what afterwards, how it 
came to be chang'd, and how this change 
produced a change in the pofition of the 
Earths Axis. And till he pretend to give a 
Mechanical account of thele things, he 'can 
no more expe£t a diftinft anfwer from me, 
than if he had faid all this had been done by 
fome occult quality. For loofe and general 
Harangues about Effluviums, Particles, fubtle 
Matter, Modes and Motions, lignify very 
little more to explain Nature, than the Qua- 
lities and Attraftions of the old Philofophers, 
(v/hom the Theorifi upon this account fo often 
derides) 'tis indeed but another fort of Cant, 
and affords as little fatisfaftion to the mind. 
Before I proceed any further, I muft own I 
was millaken when I faid, that the Axis of 
Jtipiter was oblique to the Plane of its Orbit, 
in reading of Hugen's Syfima Satarnintim^ I 
remember d that this pofition was affirm'd of 
Saturn^ and I thought that I had read there 
thac Jifptcr had a like pofition, which 1 
wrote 
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wrote down without confulting the Book it 
felf, which I had not then by me. 

The Defender has miftaken my meaning, 
when he imagines I laid, that according to 
to the 'Theorifi both Jnpiler and Saturn were 
Antediluvian Planets \ for the particle whom 
in the parenthefis, refers onJy to Jiipifer, tho' 
in the mean time I own the expreilion is am- 
biguous, and may refer to both. 

At laft the Defender comes to give us a 
fhort account of the Theoriji's Creed as to 
this point, which he conceives to be thus, 
^e Earth was at firft in mn even and farallel 
pofture with the Axis of the Siin^ or (as he ex- 
plains himfelf in the id. Page of his Refle- 
Etions) its Axis was not oblique to The Axis of 
the Sua nr the Eclipticky hut lay parallel with the 
Axis of the Sun-f and perpendicular to the Plane cf 
the Ecliptick. Then the Earth had a perpetual 
Equimx and unity ofSeafons, and the Heavens 
and fixed Stars moved umformly and concentri- 
cally with the Earth ; but when the Earth 
changed its pofiure into that •which it has tioWf 
it had the p^ion of its Axis changed into a 
paral/elifin with the Axis of the Equator^ and 
the Hfovens feem'd lo turn round upon another 
Axis different from thife of the Sun or the Earth. 
1 muft beg this Author's leave to fay, that he 
has grofly mifreprefented the Theorifi^ who, 
fo far as I can difcover never exprelfed him- 
felf to any fuch purpofe. I thought that there 
were already errors enough in this Theory, 
fo that he needed not have made them more 
0.3 by 
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by felfe mirreprefentations. For I can find 
no fuch thing in either the Ldtin or EngHp 
Theory, as that the Axis of the Earth was 
ever parallel to ihe Axis of the Sun. It is 
faid indeed that the Axis of the Earth was 
parallel to the Axis of the Ecliptick, and per- 
pendicular to its Plane, and this I muft own 
IS ^Ifej but were it true, yet what the De- 
fender advances upon it would be impoflible, 
viz. that the Axis of the Earth would alfo be 
parallel to the Axis ot the Sun, for lince the 
Axis of the Sun is not perpendicular, but 
ftands at oblique Angles upon the Plane of 
the Ecliptick, as is evident from Galliko in 
his Book lie Macchie Solari, Schwiers Rofa 
Urfmd^ Kepkr, Monf. Cajfrni^ Mr. Flatn^eadj 
and moft of the Aftronomers who have wrote 
upon this fubjefl : but even his own Mafter 
Dcs Cartes^ (froni whom he ieems as indu- 
ftrioufiy to dilienc when he is in the right, as 
he is always fure to tranlcribe hiin when he 
is in the wrong) lells us, that the Axis of the 
Sun makes an Angle ol feven degrees with the 
Axis of the Ecliptick : If I fay what thefe 
Learned Men have obferv'd be true, then 
either the propofition advanced by the De~ 
fender, or the Slh. of the nth. oiEucUd mail 
be falfe. This Author alfo tells us, that be- 
fore the Deluge (the Earth having a right po- 
fition) the Heavens with the fixed Stars 
mov'd or feem'd to move concentrically 
with the Earth. 1 cannot fuppofe that he 
mean't by this, that all the fixed Stars 
feem'd 
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feem'd to turn round the Earth in Circles, 
thac have the Axis of the Earth for their 
Axis, for they do fo now, and muft do fo 
whatever pofition the Earth obtains, if the 
motions ot the Stars be only apparent and 
caufed by the real rotation of the Earth round 
its Axis. 

I fancy therefore that by a concentrical 
motion he means, (if he means any thing) 
that which is perform'd in a Circle which has 
the fame Centre that the Earth has, (as the 
word implys) and I am confirm'd in the 
opinion, that this or fame other Ibange thing 
is mean't by this word, becaufe the Theorift 
in his Archteokg. affercs, that in his Primitive 
Earth all its Inhabitants would be jifcii^ that 
is, they would have no ihadow at twelve of 
the Clock, or they would have the Sun ver- 
tical to them at that time. This I dare 
venture to fay is impoffible in this or any 
other of the numberlefs Worlds, that the Dc^ 
fender dreams of among the fixed Stars, un- 
"lefs the Sun can be multiply'd or made to 
appear at many different places at the fame 
time. For every one that ever read any one 
Page about the firft principles of Geography 
knows, that all thofe who live under the 
fame Meridian have twelve of the Clock at 
the fame time, and confet^uently if the Sun 
were at twelve of the Clock vertical to all 
thofe who live under it, he muft be in every 
oint of that Meridian at the fsnie time. I 
<i^^ leave 
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leave the Reader to judge if thefe men whoie 
notions in Aftronomy and Geography are fo 
diftinft and clear, are not very capable of ' 
making Theories and difcourfes about the 
pofture of the Primitive Earth, and the po- 
Jition of its Axis? They fhould be advis'd j 
before ever they venture again to make ana- I 
ther Theory, or defend this, to learn fome- 
thing of the common principles of the Sphere. 
Perhaps they think them too common and . , 
eafy, and fuch as every body may know that 
will be at the pains to ftudy, and therefore 
they defpife them, and go upon higher at- 
tempts to find out fomeming that no body 
elfe can difcover ^ as the method how the 
Eanh was made, and what was the ftate and I 
condition of the Antediluvian World, But 
for my part I would rather be quite ignorant ' 
of the pofture of the Primitive Earth and the 
pofition of its Axis, than not know the com- 
mon principles of Aftronomy and the doftrine ' 
of the Sphere. I am fure if this Author had 
ipent but half the time upon this fubjeft that 
he has done upon the Theory, he might have ' 
avoided many abfurdities, and would not 
have talk't of the Axis of the Earth being 
chang'd into a parallelifm with the Axis of 
the Equator, and the Heavens feeming to turn ' 
round upon an Axis different from that of the 
Earth. For it is well known, that the appa- \ 
rent motion of the Heavens is about the Axis 
of the Earth, and that the Axis of the Equa*- 
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tor is the fame with the Earths Axis, and it 
is impoITible that they could ever have been 
diftina 

It feems this Defender's acquaintance is only 
with the Antediluvian World; for one would 
think by his way of Writing, that he knew 
nothing at all of this Worlds polition or mo- 
tions. His difcourfe and terms are fo odd 
and ftrange, that I fometimes believe they 
were terms that were uled by the Antedilu- 
vian Fathers ; for I am fure they cannot be 
accommodated to the prefent mode and man- 
ner of fpeaking. 

The aefrgn of the fifth Chapter of the Exa- 
mination is, to conlider the Theoriji's method 
of forming Rivers in the Primitive Earth ; 
which, according co him were forniflied with 
Vapours drawn from the Abyfs thro' theCruft 
by the heat of the Sun. Againll this I ob- 
jefted that from thence it w ould follow, that 
there could be no Rivers for a conliderable 
time after the firfl Creation of the Earth. For 
one would think that it muft necelTarily r&- 
quire feme time before the Suns heat could 
penetrate thro' a thick Cruft to raife vapours 
tiom the Abyfs; all which time the Inhabi- 
tants of the Earth muft be without Rivers. 
The Defender thinks this objeSion may be 
anfwered by faying, that the Earth was at 
iirft foft and moiff, and therefore could not 
but fi:rnifli ftore of vapours to fupply the 
JUvers. But this is nothing but a ftuft; for 
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if we bring it to a Calculation, we ihall find 
the caufe no ways anfwerable to the efieft. 

I ftiew'd in the Examination, that the 
qu,antity of water evacuated by all the Rivers 
every Year, was at leaft equal to 263080 
Cubical Miles; now if we allow no more 
Rivers in the Primitive Earth than there are 
now in ours, (whereas in our proportion to 
the furface of the Land they ought to be 
double) fo many Cubical Miles of water will 
likewile be neceflary every Year to fupply 
the Primitive Rivers; and if we admit that 
the Sun had penetrated the thick Cruft in the 
fpace ot ten Years (which is a time linle 
enough in all reafon for fuch an effeS) the 
quantity of water that would be neceflary to 
lupply the Rivers for fuch a time, muft not 
be lels than 263080 Cubical Miles: which is 
fuch a quantity as would make the Earth very 
foft and moill indeed : But it would be 
much rather a Marlh and Mire than an habi- 
table Earth. 

I objefted alfo that it was impoffible that 
the Rays of the Sun could ever reach thro' a 
vaft thick Cruft, fo as to be able to raife va- 
pours from the Abyfs. Or if we ihould fup- 
pofe that it did raife them, yet it could not do 
it in fuch a quantity as would be reqtiilite to 
furniili the Antediluvian Rivers. For who can 
imagine that the Sun could aft as freely upon 
the Abyfs, as it does now upon the open Sea ? 
-Whofe furtacc is expos'd to the contmal heat 
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of the Sun, whereas the Abyfs was enclos'd 
by a thick Cruftacion, in which were all the 
Materials of Earth, Sand, Clay, Gravel, Ores, 
and Metalline fubltances? And feeing the 
Sea as it is now laid open to the a£tion of the 
Sun, is but juft fufEdent to fupply us with 
Rain and Vapours ; does it not feem a thing 
againft common fenfe to fuppofe that the 
Abyfs enclos'd with a thick Inell could have 
fentout a quantity of Vapours great enough 
for fuch an etfe£t ? 

But I palfed from ihefe general words, and 
reduced the matter to Calculation ^ where I 
fiiew'd, that if we allow'd the mouths of all 
the Pores, Cracks and Chaps, thro' which 
the Sun muft have a£ted on the Abyfs to have 
been ^- □ ■ | -^ i^ part of the Earth's furface : there 
would then have been five thoufand times 
lefs Vapours to have ferv'd twice as great a 
quantity of dry Land ^ and therefore that in a. 
Country as big sa Britain y there would not 
have been fo much as one River, nor fo much 
Rain in a Year as does now tail in a day. 
All the anfwer the Defender makes to this, i^ 
that I fuppofe great cracks and pitts thro 
which the Vapours afcended, whole dimen- 
6ons and capacities I examine at pleafure, 
whereas he does not find that the 'theorifi 
makes any mention of thefe Cracks for that 
ofe ; The only queftion is, whether tho 
of the Sun could reach fo low as the 
^byfs, when the Earth was dry'd and its 
— ■ Pores 
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Pores enlarged. Here he is miftaken, this is 
not the only queftion ; for there is another 
material one befides, 'viz. That fuppoling the 
heat of the Sun had reached the Abyfs, 
whether there could have been vapours 
enough extiafted from it to furnifli the 
Earth. And I think I have prov'd that 
there could not. 

But it feems he will not allow of the Cal- 
cuhtion, becaufe it fuppofes, that the Sun 
aftcd thro' large cracks, fifliares and chaps, 
which he fays the thsoTtfi: did not mention 
for any fuch purpofe : but he will have the 
Sun to have afted only thro' the Pores of 
the Earth. Well, let us grant his fuppofition, 
that the Sun did not act thro' large cracks 
and fifliires, (which 1 thought would belt 
ferve his dejign) but only thro' the Pores of 
the Earth ; and we will fee how much the 
Thmift will gain by it. 

Let us therefore confider one of thefe 
Pores, which we will fuppofe to be one inch 
Diameter; (and I chink it a good large one) 
let us alio fuppofe that the Cruft trom its 
furface to the Abyfs is but one Mile thick, 
wtuch is but a very moderate fuppofition, as 
in the figure, [Fi>. ij. Plate VI.J where 
A B reprelents the mouth of one of thefe 
Pores, AC the thicknefs oftheCrull, CND 
the furface of the Abyfs, EGHF the Dia- 
meter of the Sun ; G H is the Diameter of 
ih^ part of the Sun which can Ihine all ac 
once 
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once upon the point N, which is midway be- 
twixt C and D, becaufe A C is to C N as 
jooo to Vialf an inch, that is, as iioooo to i 
the Angle CAN will be fomewhat lefs thaa 
two feconds ^ and therefore the double of it 
which is the Angle A N B or G N H will 
be left than four feconda ; but the whole 
Diameter of the Sun fubtends an Angle of 30 
minutes, therefore E F the Diameter of the 
Sun, is to G H the Diameter of that part 
which ihtnes thro' the Pore A B as 50 minutes 
are to four feconds, that is, as 1800 to 4 or 
450 to I. But Circles are to one another aa 
the fquarcs of their Diameters, and confe- 
quently the Disk of the San which Ihines all 
at once upon our Sea, is to that part of it 
which flitnes upon the Abyfs thro' it3 Pores, 
as the fquare of 450 to i» that is, as 202500 to 
I ; and therefore the a&ion of the Sun upon 
the fur^Lce of the Abyfs, would not be the 
two hundred thoufandth part of what it is 
upon the furface ofuur new Ocean. But 'tis 
plain by the P'igure, that the Sun could not 
mine the ten thoufandth pare of the time upon 
the Abyfs, thAt it can do upon the Sea. And 
therefore if we dimini(h its aftion alfo upon 
that account, we fhall find that the heat of 
the Sun upon the Abyfs, would not be the 
ten tniilioneth part of what is upon the prefent 
Sea; and the vapours rai fed from the Abyfs, 
would be lefs than thofe which are raifed 
from the Sea very near in the fame propor- 
tion. 
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tion. Has not the theorift now mended his 
caufe mightily by this anfwer of his Defenders, 
which has made the argument agdnft him 
much ftronger than it was before ? 

I am accufed of dealing untairly with the 
^theorifii when I make him fuppofe chat Moun- 
tains make way for the motion and dilatarion 
of vapours. If this is unfair dealing, I can- 
not tell what will be fair- for the Theorift 
himfelf has exprefly faid fo, in his Book II. 
Chap. 5. Parag. 4. of the EngUfla Theory, 
Where, fpeaking of the North and South 
parts of the World, which he fays draw the 
vapours to them ; his words are thefe, The 
cold of thofe parts atlraSi/ig them^ as we call itj 
that is 7/iakiHg way to their motioa and dilatation 
without reftfiance^ as Mountains and cold places 
ufually draw vapours from the warmer. Tho' I 
quoted thefe words in the Examination, yet 
the Defender alTures us, that the Theorijt fijp- 
pofes no fuch thing. It feems then that he 
can fay one thing, and fuppofe another. If 
fo, I wifh the Defender would give us two 
Catalogues, one of thofe things which he fays 
and fuppofcs to be true, and another of thofe 
things he fays without fuppollng them to be I 
true^ I hope in this laft we Ihould find what 
is faid in the 7;^. Zth. and gifc. Capters of the 
Archaolcgi£y concerning the Mofaical account 
of the Formation of the World, its Primitive 
State, and the Fall of Man. 

Our ; 
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Our next difpute is about the ccurfe of the 
vapours. The Thmiji aflerted, that it would 
be towards North and South. Now I prov'd 
that it would be trom Eall to Weft j becaufe 
I demonftrated, that there muft be a con- 
tinual wind blowing that way, in an Earth 
where there were no Mountains to change 
the direftion of the wind j juft as it is now 
in the Manttck and Pacifick Oceans. And 
feeing the vapours fwim in an Air of the fame 
intenuve gravity with them themfelves, it is 
demonftrable that they mull follow the mo- 
tion of thatAir, and he likewife carry'd from 
Eaft to Weft. The Defender grants, that their 
motion would be at firft that way ; But (fays 
he) the queftion here is, where they woald 
be condenfed or where they would ia!l. I 
think it does not fignify any thing where they 
fall ; for I am fare they woiJd not fall or be 
condenfed in a place to which they were 
never carry'd, that is, towards either of the 
Poles. 

The 'Theorift was of the opinion that the 
cold in the North and South parts attraSed 
the vapoiiTS thither, that is, (as he explains 
it) made way for their motion and dilatation. 
But becaufe I fliew'd that this method fa- 
voured a little of abfurdicy, our Theory- 
mender fays, that the vapours were diverted 
towards North and South, by an impulfe of 
new vapours. This opinion feems to me to 
be as unnatural as the other, for if the va- 
pours 
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pours were crowded on one another by their 
mutual impulfes, they would condenie one 
another, and tall down in the places where 
they were crowded. 

1 am fure it is impoiTible, that an atome of 
vapour however impell'd, Ihould make its way 
thro' an Atmofphere of the fame gravity with 
its felf, for feme thoufands of Miles towards 
either of the Poles^ when a ftone which has 
fome thoufand times more denfity than va- 
pours, and confequently fome thoufands of 
times alfo more force to break the reliftance 
of the medium, if it were to move to Eternity 
in the Air, yet it would never make any 
conliderable way in the medium, by reafon 
of the continual lofs of its motion. 

It feems to contradi£t our fenfes to fappofe, 
that vapours can move thro' the Air wimout 
fuffering fuch a refiftance as mull condenfe 
them. We obferve, that thofe vapours which 
are in the Clouds, when the Air grows light, 
begin to fall, no doubt in the lorm of va- 
pours \ but afterwards fuffering a confiderable 
reliftance from the Air, they are condenied 
into drops of Rain. If then the refiftance the 
vapours meet with for fo fmall a way, be 
fufficient to condenfe them, is it not naturally 
impoffible that they ftiould travel fome thou- 
fands of Miles and not be condenfed till they 
arive at the Poles ? 

Our Author proceeds in the next place to 
confider the feventh Chapter of the Exami- 
nation. 
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nation, and anfwer the arguments that are 
brought agaioft the Theonji's way of making a 
Deluge. It is fuppos'd in the Theory, that 
after Tome ages the heat of the Sun mull: have 
peirced thro' the Cruft of the Earth, and 
reached the Abyfs, where it muft have rari- 
iy'd the waters there, and rais'd an immenfe 
quantity of them into vapours, thefe endea- 
vouring to expand themielves, and the Pores 
of the Earth not heing fufficieiit to let them 
pfs rhro', would prefs upon the Cruft and 
break it into pieces, fo that its fall upon the 
Abyis, would produce an univerfal Deluge. 
Againft this I objfcfted, that it is impoHible 
the heat of the Sun could reach far into the 
Earth, fo as to perform any confiderable 
efieS J fince by oblervation it was found, that 
in Caves and Vaults there was not any fenfi- 
ble alteration ot heat in Summer and Winter; 
and therefore feeing that the heat of the Sun 
had fo little effe£l in places of the Earth that^ 
were ib near its furfaee, how could any one 
imagine that it would have any upon the 
■"i which was covered over with a thick 

becaufe this argument was propos'd in 

,1 terms, I endeavour'd to bring it to 

.aiion, in order to which 1 aliumed one 

latum, VIZ. That fev^er Rays of heat 

led to the Abyfs thro' the Cruft, than if it 

tad been compos'd of feverul furfaces at fome 

;onfiderable aiftance from one arvother (fup- 

R pofe 
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pofe 10, 20, or 30, feet) every one of which 
refle£ted half the Rays which fell upon 
them, and tranfmitted the other half. This 
I thought was a poftulatum which every body. 
would have granted ; and if we conlider 
how much of the Suns light and heat is dimi- 
niflied by a thin Cloud of vapours, placed 
between it and us, and how much light is 
reflefted by the common Air, when it pailes 
thro' it^ we cannot but own chat the dimi- 
nution of heat in palling thro' every 20 or 30 
foot of a folid Crull, mull be at leall the half 
of what tails uj)on ic Upon this fuppolition 
1 fliew'd, that if there were but one hundred 
of thefe furfaces, the number of Rays which 
fell upon the firlt, would be to the number of 
Rays which fell upon the laft, as 2^" to i er- 
as the 99thy power of 2 to unity; tirom whence 
it followed, that if we took the dirtances as. 
the Logarithms, the heat of the Sun at each 
of thefe diftances, would be as the abfolute. 
numbers belonging to thefe Logarithms; 
\¥ig. 14. Plate VII.] Thus, if A B reprd^nced , 
the thickneis of the Cruft, A C the number 
of Rays which fell upon the furface at A,i 
DE the number of Rays which fell upon the 
furtace at D ; and if we draw thro' the points 
C and E the Logarithmick curve to the; 
Afymptote AB, the Applicate BF will tq- 
prefent the number of Rays which will fall, 
upon the furface at B, wluch in our prefenc^l 
cafe is vaftly iefs thaa ^ C. 

Xnltead 
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Inftead of denying any of the propofidons 
of this argument, or lliewing how the con- 
clufion is filly deduced from the premifes. 



he anfwers that fo ' 



, divide 
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into an hundred or a thouland furfices, and 
prove from thence that no heat of the Sun 
could pierce thro' an inch of Earth. But is 
this a parallel cafe, is there, not a vaft difpro- 
portion between an inch of Earth, and a vaft 
denfe Cruft of fome Miles thicknef? ? So that 
the poftulatmn which is true in the one cafe, 
cannot be fuppos'd to be true in the other;- 
if we Ihould fuppofe as many furfaces in one 
inch of Earth as we did in the whole Cruft, 
then the diftance between any two immediate 
furfaces of the Craft, would be to the diftance 
between two immediate furfjces of the inch 
of Earth, as the thicknefs of the Cruft to the ■ 
thicknefs of an inch ; and confequently if 
AD reprefent the diftance between the two 
firft furfaces of the inch of Earth, AB the 
diftance between the two firft furfaces of the 
Cruft, A C the Rays \\ hich fall on the firft 
furface of both, ED the number of Rays 
which fall on the furface at D; the line FB 
which is, the Applicajte of the Logarithmick 
curve DEE, will reprefent the number of 
Rays which fall on the furiace at B. For it 
is certain that the deeper any Rays pafs in 
any medium whether folid or fluid, they are 
ftill the fewer, and both light and heat are 
more and more diminilhed- Thus the Rays 
i.^ R 2 . of 
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of the Sun paffiiig thro' a far greater portion 
of the Air when it is near the Horizon., than 
when it is near the Zenith^ is the caufe that 
its light near the Horizon is much lefs than 
when he is in his Meridian Altitude ; and the 
difference of his illumination in both thefe 
places is fo great, that we can eafily loolc 
upon the Sun when he is Setting or Riling, 
whereas we cannot turn our eyes to him 
without hurting them, when he is near our 
Zemtk. Thus alfo it is obferv'd by exp&- 
rience, that the deeper any Pool of water is, 
the fewer are the Rays which reach to the 
bottom of it i the fame thing is alfo obferv'd, J 
if the medium isGlafs or Chryftal, or any 
other that lets either light or heat pafs thro' 
it. 

Perhaps t\ic Defender will fay, that the Rays 
are diminiflied in parting thro' a medium j but 
yet he does not fee how they lliould be dimi- 
nilhcd in the proportion I have alTign'd, viz. 
fo that the Applicates to the Logarithmick 
curve are always as the quantity of Rays 
which pafs thro'. Well, that he may fee that 
this is not a precarious affumption, 1 will give 
him my reiubn for it. 

Let A B K C reprefent any medium thro* 
which the Rays pafs j let us fuppofe this me- 
dium to be divided into parts ol equal thick- 
nefs, AD, D G, G M, iSc. let a reprefent 
the number of Rays which fall on the furface ■ 
AC, and leti.d be thofe which pafs thro* ' 
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to the furface D I ; becaufe the mediums A I, 
DL, are uniform, they will both tritnfmit the 
light which falls upon them, in the fame pro- 
portion, that is, becaufe hoth thefe mediums 
are by ibppofition of the fume nature, equally 
denfe, and of the fame thicknefs, and the 
Rays which fill upon both, have the fame in- 
clination, the quantity of Rays which fall 
upon the furiace A C, will be to the quantity 
which pafTes thro' the medium A I and 
comes to the furface I) I as that quantity 
which comes to D I is to the quantity which 
paiTes thro' D L, and comes to L C and by 
confequence if a reprefent the number of 
Rays which fall upon A C, -I ^j the number 
which fall upon D I, —^a will reprefent the 
number of thofe that fall upon the furface 
GL. After the fame ma.antr '^a will be 
as the number of thofe Rays which qome %o 
M N, and — ii will be the number of thofe 
which fall upon FB, that is. If the diftances 
AD, AG, AM, AB, are in an Arithme- 
tical progreflion, the Applicates AC, D^y 
G H, MO, F B, which reprefent the number 
of Rays that come to the points A, D, G, 
M, B, refpeftively, will be in a Geometrical 
prc^reflion, which is the property of the Lo- 
ganthmick curve. 
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Tho' this way of reafoning by a Calculus, 
feems to be plain and obvious enough to thofe 
who underltand the common principles of 
Calculation, (which as I think ought to be 
unkown to none that pretend either to write 
or defend a Theory, as the Tbeorijt hinifelf 
owns) yet the Defender does whatever he can 
to find iliifcs and evafions for fuch arguments; 
and here he tells us, that we ought not to 
cOnfider furfaces but pores. Well, that he 
may fee how ready I am to pleafe and obey 
hini,I have done this already in the ijyfA Page 
of this Treatife, where I have lliew'd, that if 
tlie Sim fhin'd upon any farfice that is ex- 
pofed openly to it, its heat on that lurfece 
would be 202500 times greater than its heat 
upon the furface of the Abyfs, when it fliin'd 
only thro' the Pores of the Cruft. Which 
difproportion is great enough to lliew, that 
no great llore of vapours could be rarify'd in 
the Abyfs, But fays he, thofe that allow a 
Comet at its neareit approach to the Sun, to 
be pierced thro' and thro', fo as to become 
hotter than red hot iron, will not think it 
ftrange that at our dillancc, it fhould have 
fome proportional cfle£t upon the inward 
parts of the Earth. Let us illuftrate hi» 
fimilitude by another; Thofe who allow 
that a ball ol iron ten inches thick, when put 
in a good fire may be made red hot, and be 
peirced by the fire thro' and thro', will not 
think it ftrange, that this ball of iron remov'd' 
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10 feet from the fire, rtiouUi receive fome 
proportionable heat even in its inward parts, 
as without doubt it would. But the queftion 
is, if this eHeft is any way fenfible, or if we 
ihould fuppofe fome water inclofed in the 
middle ot tms ball, whether the heat of the 
fire could raife it into vapour at fuch a di- 
ftance, fo that the force thofe vapours have 
ro expand themfelves, would break or burft 
the ball. 

I thought that this Gentleman had known 
fo much of the new Experimental Philofophy, 
as not to be ignorant, that heat does not pafs 
into the interior parts ot a folid of conlidera- 
ble thicknefs, till it h:is quite diflblved the 
Exterior parts; and it the folid is combulli- 
ble^ (as wood) it confumes the outward parts, 
before it has any fenlible effe£t upon the In- 
terior ; but if its parts are compafl:, (as 
Metals or Stone) it loofens and dillblves 
the frame and texture ot' the outward parts, 
and fo makes its way to the inward. 

But our Philofopher thinks he has found 
out one remarkable Ph,£nomenon^ by which he 
can prove effe£tually, that the heat of the 
Sun peirces deep into the Cruft, and that is 
in the cafe of the Earthquakes. He con- 
fiders the caufe of them, and their depths, 
and he fays, that all agree that they arife 
from the rarefeftion of Vapours and Exhala- 
tions; This rarefa£lion (fays he) mull be 
made by fome heat, and no other is prov'd 
R^ W 
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to us yet by this Author, than the heat ot 

the Sun. 

Why ihould I be oblig'd to fatisfy him in 
all his difficulties in Philofophy ? Did ever I 
let up to be a Thmtft^ and give an account 
of all the Ph^enoriJiHa of Nature ? Weil; but 
it feems he expe£ls it from me, and tho' I am 
no ways oblig d to it, yet out ot' abundance 
of good nature, I will give my opinion in 
this matter. 

I think then that the rarefa£tion of Va- 
pours within the Earth, may arife from ano- 
ther heat than that of tlie Sun. We know 
that there is an aftual fire which always 
burns in feveral places of it, which fome- 
times burfts out and makes an horrible erup- 
tion, as in ail ■\'^ulcano's and Fiery Moun- 
tains; and why may not this fire be the caufe 
of the rarefaStion ? This appears to be more 
probable, becaufe Earthquakes are molt com- 
mon in thofe places where thefe Vulcanos are, 
as in the Kingdom oi Naples and Sicily. 

But fuppoling there were no aftual fire 
under ground, yet I am of the opinion, that 
heat may arife from other caufes than that of 
the Sun. It is obferv'd, that from a due mix- 
ture of fome particles of matter with thofe of 
another fort, there will arife a very coniidera- 
tle heat : Some places underground are ob- 
ferv'd to be exceeding hot, as fome Mines, 
(where there is a mixture of Sulphureous, 
Nitrous, and Mineral principles) the heat is 
fo 
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fo cdnfiderable, that a Man cannot eaiily 
endure it, even in the extremity of Winter. 
There are other places fo warm, that the 
waters that run thro' them will fcald a Mans 
hand. And may we not fuppofe, that there 
are fome Cavities deeper uncferground, where 
the Earth is of the fame frame and texture of 
parts ? Now if fome Sulphureous and Nitrous 
Exhalations, fliould be gathered together 
within any of thefe Cavities, and by motion, 
or any other accident, they ihould happen to 
be kindled, it is plain they will expand them- 
felves, ratify the Air, and make that Con- 
cujfion of the ground we ufually obferve in 
Earthquakes. 

Now it is plain, that thefe Exhalations may 
be kindled without the heat of the Sun, from 
obfervations that are daily to be made in our 
Atmofphere; where the Sulphureous Exhala- 
tions that are the caufe of Thunder and 
Lightning are kindled in the Air, when the 
aftion of the Sun is not ftrong. This is alfo 
obfervM of Meteors, (which we commonly 
call falling Stars) whole matter is kindled in 
the night-time, when the immediate heat of 
the Sun can have as litclc effe£t as it has 
within the bowels of the Earth : and I hope 
this will be fufficient to fatisfy him, that 
Earthquakes may arife from other caufes than 
the heat of the Sun. 

Tho' the arguments I have already given, 

clearly prove, that there was no rareraftion 

of 
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of the vapours, caufed by the heat of the Sun 
^vithin the Abyfs, yet I Ihew'd, that granting 
the Suns heat had reach's the Abyls, even 
then an Umverfal Deluge could not follow 
from thence ; becaufe I demonftrated by a 
Calculation, that if the Suns heat drew [va- 
pours from the Abyfs fufiicient to furnifh the 
Rivera on the Earth, it mull have exhaufted 
this great treafure long before the time of 
the Deluge. This manner of Examining the 
Defender calls contention, and going from one 
extream to another j tho' for my part, I 
think there cannot be fairer dealing, than 
firft to prove that his Principles ana Hypo-> 
thefes are falfe and difagreeable to Nature ; 
and then (fuppofing them true) to Ihev/, that 
his reafonings upon 'em are falfe and in- 
conclulive, and the caufes he alfigns are no 
ways proportionable to the effects he would 
account for. 

However, our Author afliires us, that there 
are a great many uncertainties in the compu- 
tation. He knows 1 did not pretend to give 
an exa£t elliraation of the Water that the 
Rivers fent into the Sea. I can fuppofe that 
I have not come within the truth by one, 
two, or thrt;e Cubical Miles of Water, (which 
is as much as I need to allow) nay, I will 
grant him, that I have erred a twentieth part, 
or even one half if he pleafes, and yet the 
argument will be ftrong enough. For ac- 
cording to the computation, the Abyfs ought 
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to have been exhaufted in the fpace of 4^0 
Years ; now from the Creation to the time of 
the Deluge, there were 1600 Years. By 
which it IS evident, that which ever of thefe 
Hypothefes he takes, the Abyfs mult have 
been empty long before the time of the 
Deluge. 

But he thinks 1 go in this Calculation on 
principles that are not allow'd by the Thcorijiy 
becaule I fappolc the Waters of the prefent 
Sea equal to the \\'aters of the great Abyfs j 
whereas (fays he) there was near twice as 
much Water in the great deep, as is now in 
the Ocean, feeing the Abyls was extended 
under the whole Earth, and the Sea reaches 
but to the half of it. I always prefum'd that 
it was the Theoriji's Hypothefis, that the Crult 
fell down upon the Abyfs and drove the ' 
Waters from their place, fo that the grcareft 
part of the Waters in the Abyfs (after they 
had overflowed the Earth) came and fettled 
at lall in the Sea. There might indeed have 
been fome Water lelt in the Hollows and 
Cavities of the Earth, but 'twould be incon- 
fiderable in refpeft of the whole- and the 
Theorifi himfelf aiTerts , that if the Earth 
fiioald difgorge all the Waters in its bowels, 
h'would not amount to above half an Ocean ; 
and in the Latin Edition he thinks, that it is 
altogether incredible, that the 'NVater within 
the Earth Ihould be as great as what is in 
the Sea and Rivers. So that this Gentleman, 
whg 
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who aflerts that there was almoft twice as 
much Water in the Abyfs as there is now in 
the Ocean, feems never xo have read the 
Theory, or to have yndcrftood the Theoriji'i 
Hypotheiis which he endeavours to defend. 

But what if there were twice as much 
Water in the Abyfs as there is now in the 
Ocean i yet even in that cafe the whole 
mull have been exhaufted long before the 
Deluge, fince one Ocean could have been 
drawn up in the fpace of 460 Years: Nay, 
if we fuppofe that there were but juil fo 
many Rivers in the Primitive Earth as there 
are now in ours; (whereas in proportion to 
the dry Land there ought to have been twice 
as many) yet in the ipace of idoo Years, 
there is time enough to have the whole Abyfe 
exhaufted, as is evident by the Calculation. 

The Defender alledges, that the Rivera 
were not fupply'd by the vapours, only from 
the Abyfs, but alio from the Earth and 
Waters upon it. This evalion was forefeen, 
and obviated by me in the 130'^ Page of the 
Examination ; where I prov'd that there muft 
be at leaft the fame quantity of vapour ex- 
haVd from the Abyfs as was before, becaufe 
the fame caufe ftill connnuing to aQ-, would 
ftill produce the fame effeft, and the Abyfa 
having at firft furnilhed the Rivers with a lu& 
ficient quantity of Water, would ilift con- 
tinue to furnilh 'em in the fame quantity, nay 
lather in a much greater; fince (according to 
the 
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the Theory) the heat of the Suo was ftronger 
and ftronger every day upon the Abyfs, and 
the vapours exhal'a were io nuny at laft, that 
not being all of them able to crowd thro' the 
Pores, they broke the thick Cruft of the 
Earth with their violent efleft to expand 
themfelves and Sy upwards. Thus we fee all 
the fliifts and evafions which this Author 
makes, are not of the leaft weight againft my 
computation. 

But fuppofing that all the Water in the 
prefent Ocean was then in the Abyfs, yet I 
prov'd, that from the tall of the Cruft, there 
could arife no Univerfal Deluge, becaufe the 
Theoriji himfelf prov'd, that there muft be at 
leaft eight Oceans of Water rcquir'd to cover 
the Earth. The Defender confeffes, that the 
Water in the Abyfs was not fufficient to make 
a Deluge in the nature of a ftanding Pool, 
over-topping and ftanding calm over the 
heads or the higheft MounrainSj (as it is 
ufually conceiv'd) but the Deluge that rofe 
from the fall of the Cruft was rather like a 
milling Sea, overflowing and fweeping them 
with its Raging Waves and Impetuous Flu- 
ctuations. I beg the Theorijj-'s pardon for 
mifliaking him ; I thought that he defign'd to 
explain Noah's Deluge, anti not one of his 
own im^ination. Now I can eafily prove, 
that fuch a Deluge as this Gentleman con- 
ceives, is no ways like that which happen'd 
io the days of Noab. For tho' the Theort^ 
computed 
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computed but eight Oceans of Water that 
were fufficient to cover the whole Earth above 
the tops of the highell Mountains, yet I de- 
termined the quantity more nicely in my 
Remarlcs on Mr. Whifon's Theory^ where I 
prov'd, that there muft be at leait three and 
twenty Oceans of Water that were neceflary 
for fuch an effe£t. From which it is evident, 
that the Water in the Abyfs could but cover 
one part of twenty three at a time, and the 
other twenty two parts muft remain dry ; and 
that after the Water had overflowed this 
pare, it muft have proceeded to the next, and 
10 fuccelTively, till at laft it had overflowed 
the whole Earth. This is the way that our 
Author muft conceive the Deluge. 

Let us fee now what account the Scriptures 
give us ofNonh's Deluge. , Ginef. Chap. 7. v. a. 
It is faidj That Ibe fountains of the great deep 
were broken up, and the "Windows of beavttf were 
cpemdy and the rain was upon the Earth forty 
days and forty nights. And again, verf. 17. 
yind the fiood was forty days upon the Earthy 
aud the waters encreafea and hare up the jlrky 
and it was lift up above the Earth, verf. 18. . 
And the waters prevailed, and were encreaffd 
greatly t/pdn the Earth, and the jirk went t/poa 
the face of the waters, verf. 19. And the Wfiters 
prevailed exceedingly upon the E'^'^hy and all the 
high hills that were under the whale heavens were 
covered, verf. 20. Eifieen cubits upwards did 
the 'waters prcrjaii, and the' imuntains were 
eovered. 
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covered, verf. 24. And the ■waters prevailed 
tfpOH the Enrth an hundred and Jifty days. Chap. 
8. verf. I, And God made a wtiid to pafs over 
the Earth, and the ivaters affwaged. verf. 2. 
Tfoefo/mtai/is aifo (f the deep and the windows of 
heaves were fi'fpedy and the rain from htaljes' 
was rejiraified. verf. 3. And the waters returned' 
from off the Earth cofitintialfyy and after the end 
of the hundred and fifty daysy the waters were ' 
abated, verf. j. A»d the waters decrcafed con- 
tinually until the tenth month. In the tenth' 
imnthf OH the fifth day of the month were the 
tops of" the mountains Jeen. 

We may obferve trom this, that the Scrip- 
tures inlbrm us, that the whole Earth was 
under a Deluge at the fame time, that the 
waters encreafed and prevailed gradually 
every where for the fpace of ijocfiys, that 
all the high hills under the whole heavens 
were covered, that all thefe Mountains lay 
under Water tor feveral months, that the 
Ark fwam and was carry'd up above the 
Mountains, and when the Waters began to 
abate, it refted at laft upon one of them ; that 
it was the eighth month from the beginning 
of the Deluge when the tops of the Moun- 
tains firft began to appear, till which time 
they lay all of them hid and covered with 
Water. Now in the Thcoriji's imaginary De- 
luge^ it ie plain, (as I have already obierv'd) 
that there was but a twenty third part of the 
Earth covered with Water at the lame time j 
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it is alfo evident, that the Waters could not 
encreafe gradually in any one place for the 
fpace of 150 days, fince the whole Earth 
■ was to be cover'd over with waters in that 
time. His lingle Ocean of Water could not 
ftay but the three and twentieth pare of that 
time in one place, and therefore it muft have 
gone off from that place, and left it dry long 
before the end of tnofe days. 

Nor is this Idea of a Deluge lefs confiftent | 
with Reafon and Philofophy, than it is with 1 
SLTipture. Is it poUible to conceive moving^ J 
wandring Mountain of Water ? For Water , 
nAturally fettles its felf into a furface concen- 
trical to the Earth ; and by whatever force, 
or however it ihould be niis'd into an heap, 
it will immediately fpread it felf uniformly | 
upon the furface of the Earth, and defcend by 
whatever ways it can. Jf therelore we fliould 
fuppofe all the waters in the Abyfs drawn or 
forced up to cover the hills of any one place, 
it will immediately defcend and form it felf 
into a furface parallel to the Horizon^ and fo 
fpread its felt equally every where upon the 
Valleys of the Earth, leaving the Mountains 
quite uncover'd. The Thcorijt himfelf ac- 
knowledges, that a Mountain of Water is an 
impoifible thing ; and indeed, this notion of 
a Deluge feems to be fo extravagant, that I 
can fcarce think that any body will be fo 
credulous as to believe it j and yet it is im- 
poffible that it can be any other ways, if we 
fuppofe 
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fuppofe all the Mountains of the Earth to 
have been cover'd with an Ocean of Water, 
of no greater dimenfions than that afiign'd 
in the Theory, which cannot cover more than 
the three and twentieth part of the Earths 
furfece. 

The Defender in vain alledges, that we are 
to conceive this Ocean as a mighty ruihing 
Sea, overflowing and fweeping with its ra- 
ging Waves and Impetuous Fluftuations, all 
the Mountains ; for this will not at all take 
away the abfurdity, becaufe motion can never 
multiply any body, nor make it to be at more 
places than one at a time. Water can only 
by motion be in many places fuccellively, 
which will give us the Idea of fuch a moving 
heap or Mountain of waters, as we have juft 
now prov'd impoffible. Nor is this notion of 
a Deluge agreeable to the principles of the 
Theory. For let us fuppofe the Cruft to 
have been broken by the force of vapours en- 
deavouring to expand themfelves, it rauft im- 
mediately fall down and drive the Water of 
the Abyfs out of its place, fome one way, 
and fome another^ this Water will afcend 
with a very confiderable force, let us fuppofe 
as far as five Miles perpendicular heighth, 
after which it will defcend again and 6,11 to 
the ground; and all this will be by computa- 
tion in much lefs time than one day. Thefe 
waters having acquired a great force by their 
fall, will defcend very fwiftly iato the Vallies 
■ '- ■ 3 and 
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and Cavities of the Earth, and leave both 

I Mountains and Upper-grounds quite uncover- 

H ed. And as the Waters that were railed by the 

I fell of the Cruft, could cover no more than 

■ a twenty third pare of the Earths furface, fo 

B it is evident it could remain but a very Ihort 

■ time upon the topsof thofe Mountains it over- 
m fiow'd; whereas in Noah's Deluge, all the 

Mountains of the Earth lay under water for 
the fpace of lyo days. Thus I have prov'd, 
that the Deluge the Defender endeavour'd to 

k explain, is neither confiftent with the holy 

Scriptures, true Reafon and Philofophy, nor 
the Principles of the Theory, from whence 
he pretends to deduce it. 
Of the Figure of the Earth. 

TH O' what the Thevrifi has faid in r&- 
lation to the Figure of the Earth, be 
one of his grolieft and moft palpable errors, 
and tho' there is a pofitive demonftration 
that it is of a Figure direSly contrary to that 
he a)Iigns, yet his Defender thinks himfelf o- 
blig'd to maintain it, and therefore fpends 
raore time and paper about it, than upon any 
other point. 

He is not contented with what has been 
faid by feveral Mathematicians and Philofo- 
phers of the prefent Age upon this SubjeS; 
tho' one would think tlwt they knew the me- 
thods 
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ftods to decermine the Figure of the Earth 
much better than either the Theorifi or him- 
felf. He is afraid that ihey will give it againll 
him, and therefore he appeals Jrom them to 
feme farther Obfervations, that He and the 
theorifi point out and direft. us to make. As 
to obferve for inftance, whether the extent 
of a degree be the fame in different Lati- 
tudes, or whether the Ihadow of the Earth in 
a total Eclipfe of the Moon be truly round; 
as alfo to obferve if towards the Poles, the 
return of the Sun to their Horizon be accord- 
ing to the rules of a SphsErical Surface of the 
Earth. Thefe are the Obfer\ations the The'i- 
nfi would have made to determine the con- 
troverfy. Which I will now confider, leav- 
ing the Defenders Obfervations to be examin- 
ed in a proper place. 

I noted in the Examination, that I did not 
think any Obfervations that could be made 
upon dinerent meafures of a Degree in dif- 
ferent Latitudes , could be fo race and 
exaft, as would be neceflary to determine 
the point in controverfy. For fuppoiing that 
the greateft Diameter of tlie Earth were to 
its leaft as loi to 100, by which one Seiid^ 
(Kameter would be very near 40 Miles great- 
er than the other; (a difference which hb 
friend who was fo kind as to write him^ 
Letter, thinks to be much too great) and 
then the greateft Degree upon the Meiidiaii, 

t" be to the leaft very hfcar in the fartft 
'S 2 proportion i 
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proportion ; that is, it would be i pan of loo 
greater than the other: but this difference is 
lo very fmall, that I believe no Obfervationa 
jn order to this difcovery, are nice enough to 
be rely'd upon. For where the length of a 
Degree in Miles is determin'd either by the 
refolution of many right-lined or Spherical 
Triangles, it is fcircely probable, that the 
errors in Obfervations and Meafuring, will a- 
mount 10 lefs than 4 of a Mile. 

Tho' therefore we can fcarce hope of ever 
attaining to a knowledge of the Earths Fi- 
gure by meafuring of it, yet to fatisfy the 
7hecrifi in this matter, 1 took notice of one 
Dr. Kifiufchmidty who compares the magni- 
tude of Degrees obferv'd in different Lati- 
tudes, and finds that they are greater at the 
Equator than at the Poles, and that they gra- 
dually decreafed from the Equator towards 
either of the Poles; from which he infers, 
that the Earth is of fuch a Figure as the Theo- 
rifi has aflign'd to it, whereas I following the 
^heortfts principles, demonftrated that the 
Earth muft have another Figure, and that the 
Diameter of the Equator muft be greater than 
its Axis. 

But our Defender fays, that my demonftra- 
tion proceeds upon a fuppolition, that the 
Vertical Ltnes or the Lines of Gravity (I fup- 

Eofe he means the Lines of direftion of 
eavy Bodies) are to be drawn dire£Hy to 
the Center. Does not the fheorift admit of 
the 
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' the fame fuppofition ? Does not he make the 
Water defcend from the Poles to the Equator, 
that it may be fo much nigher to the Center ? 
Since therefore according to the Theorifi^ the 
Lines of direftion of heavy Bodies are to- 
wards the Center of the Earth, and (if we 
proceed upon that Hypothelis) where the De- 
grees are greateft, there the Earth muit have 
IIS Diameter greateft, it will evidently follow 
from Eifenfchmidt's Obfervations, that the Earth 
muft not be an oblong Spheroid but a broad 
one, and have its Axis ihorter than "the Dia- 
meter of its Equator. 

Our Defender tells us, that Dr. Eifet/fchnidt 
fuppofes the Vertical Lines or Lines of Gra- 
vity, to be drawn at right Angels to the Tan- 
gent of each refpeftive Horiion. What Dr. 
Eif€nfch7iiidt does really fuppofe I know not, 
but I am fure he cannot fuppofe a thing more 
ablurd than what our Author makes him fup- 
pofe in this place. For that the Line of di- 
re£tion of heavy Bodies is at right Angles 
with the Tangent of the Horizon, is to me 
fuch ah incomprehenlible fuppofition, that I 
fhail excufe my felf from confidering of it, 
till the Defender (who I fuppofe would have 
us think he underftands it) is at leifure to ex- 
plain it. 

I have not feen Xir.Eifettfcbmidt's own Boole, 
to know upon what principles he proceeds: 
It is faid in the j^fJa Ertiditoriim, that he em- 
braced the 7'hvmfi's opinion about the Figure 
of the Earth; and I believ'd that theiclore 
S3 he 
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he would follow his and the common opi- 
nion, that all heavy Bodies tend toward the 
Center of the Earth ; becaufe it feems inoft 
reafonable, that the direftion of heavy Bo- 
dies ftiould be towards the Earth's Center of 
Gravity, which we may fuppofe to be the 
iarae with its Center of Magnitude. Nor 
can we fuppofe this dire6i;ion to be any ways 
chang'd, but upon the account of the centri- 
iugaf force, that all Bodies in the Earth have 
acquir'd by being lurn'd round the Earths 
Axis. Now if he had taken the Centrifugal 
force into his confide ration, he muft have 
concluded {as I have done) that the Eardi 
had the Diameter of its Equator greater than 
its Axis, which is ftill contrary to thecon- 
clufion he made. So we fee, that whether 
this Author fuppofes the dire£tion of heavy 
Bodies to be towards the Center of the Earth, 
ihac then by Obfervations he muft have con- 
cluded, the Earth to have been of a broad 
Spheroidical Figure ; or v. hether he fuppofes 
the Lines of direction of heavy Bodies to be 
chang'd by a Centritugal force, he ought to 
have drawn the fame confequcnce from thenccj 
tho' not indeed from his Obfervations, of ^ 
decree njeafured in feveral Latitudes. 

The Defender not daring to truft much to 
his own skill in this matter, has obtain'd a 
Letter firom a Gentleman of his acquaintance 
concerning ir. But all that Gentleman's 
r^afons depend on a fuppofition which the 
S'imriji, caonot allow, v;«. That the TangeniSj 
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of the Eilipfe are in the Horizontal Pline ^ 
whereas it is evident, chat according to the 
Theorift'a Hypothelis, thefe T;ingents caa 
never reprelent the Horizons, tor he makes 
the Water to run from them down to the E- 
quator : now it is certain chat Wacer will not 
run if it be placed upon an Horizontal 
Plane J and if we are co make \\'ater run any 
way, we muft always make its Channel in- 
clined to the Horizon. 

This Gentleman indeed reafons truly, pro- 
vided the Lines ot" dire£tioQ of heavy Bodies 
were always perpendicular to a Plane, touch- 
ing the Spheroid in the point where the Body 
faSsi but as ] have already obferv'd, this 
fuppolition is not to be admitted by the Tjfjeo- 
rifiy and we can no more fuppofe a Plane 
touching a Spheroid to be the Horizon of 
the point where it couches, than we can fup- 
pofe a Man who ftands upon the fide ot a 
Hill, to have that plane for his Horizon which 
touches the fide of the Hill in the point of 
his llation. 

Thus, I think I have plainly prov'd, that 
there is no certain way to determine the Fi- 
gure of the Earth from the obfervations of a 
degree taken in feveral Latitudes^ yet I have 
fliewn, that if either the Theoriji or his Defen-^ 
(ier wiU depend upon thofe oblervaptorjs which 
AfE already made; we muft conclude from 
tl^ir own principles by evident denjonftra- 
tion, that the Earth is of a very difFerifnt Fi- 
gure from what they affign it. 
* S4 The 
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The next way the Thmiji would take to 
determine the Earth's Figure, is by its fliadow 
upon the Moon : But it is eafy to prove this 
way as uncertain as the other. For let us fup- 
pole (as we have done already) that the 
greatelt Diameter of the Earth is to its leaft, 
as 101 to joo, (which is a much greater pro-. 
portion than what is allowed either by Mr. 
Newton or Monf. Hiigens) becaufe by obferva- 
tion, the Diameter of the Earth's Ihadow, ia 
three times the Diameter of the Moon, and 
the Moon appears under an Angle of 30 Mi- 
nutes, therefore the Diameter of the Earth's 
ihadow feen at that diftance, will appear un- 
der an Angle of po minutes or a degree and 
"half; andiheretbre if we fuppofe the Diame- 
. rer of the fhadow to be divided into an 100 
equal parts, (the whole appearing under aa 
Angle of 90 minutes) every one of thefe 
p-4rts will be feen under an Angle of -^4v or 
-^iV parts of a minute ; that is, in our prefent 1 
cafe, one Diameter of the Ihadow will appear ' 
under a greater Angle than the other, by -s^ 
parts of a minute. Now by experience we 
fold, that any object that appears under an 
Angle that is left tnan a minute, is feen as if 
"it were a point. It is therefore plain, that if 
there were a Lucid Body whofe Disk is large 
'enough to receive the whole Ihadow of the 
Earth, that we could obferve no fenlible dif- 
ference' between the length of its Diameter^j 
but if this Lucid Body had its Disk but juft 
big enough to receive a ^ pare of the Earth's 
Ihadow" 
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fljadow, (as it really is in the Moon) it is 
moft evident that we could not determine the 
Figure of the fhadow near fo niLcly, as in the 
former cafe. We fee then that by the Earth's 
fliadow upon the Moon, its Figure is not to 
be determined with any tolerable exaftnefs. 

The third oWer\'ation the Thsorijf- would 
have us make, is about the return ot the Sun 
to the Polar parts of the Earth, whether that 
be according to the lules of a Spherical fur- 
face. Eut this method is as little to be rely'd 
upon as any of the reft. The various re- 
fiaftions of the cold and thick Atmofphere, 
make all obfervations that are made there, 
very doubtlul and uncertain i Belides, the 
Latitudes of thofe places that are near the 
Poles, are not exactly determin'd, fo that 
there is no trufting to obfervations that have 
been already made, and I believe no body 
will go now to thefe places and Winter in 
them,on purpofe to make new and more exaft 
obfervations to determine this controverfy. 

The Defender^ having thus pointed out the 
fheorijt's own obfervations, comes now to 
conlider the arguments that are brought by 
ihofe, who fay that the Earth is of a broad 
Spheroidical Figure. He tells us, that the 
learned Mr. Hrigeiis thinks it may be prov'd 
by experiments made about the difierent Vi- 
brations of a Pendulum in diflerenc Latitudesj 
and brings aa inftance of aa experiment made 
at Cayenne in Ainericciy where it was obfer/d, 
l-i^B t a Pendulum Vibrating in a fecond is 
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fliorier than one at ?ans that performs its 
Vibrations in that time \ fiora which he fays, 
he concludes that Gravitation is le{s under 
and near the Equator than towards the Poles, 
and from thence, that the Figure of the 
Earth is protuberant and rifes in the middle, 
its Ihorteft Diameter being betwixt Pole and 
Pole, 

We fee here that our Author afcribes the 
obfervation about the Figure of the Earth, 
drawn from an experiment of Pendulums to 
Monf Hiigens, whereas it was Mr. Newton 
who firll made the difcovcry, from whom 
Mr. Hiigens had it^ and this Writer in juilice 
ought to have afcribed it to its true and ge- 
nuine Author. But this is not the firft time 
that the honour of feveral noble Inventions, 
which the World owes to that excellent Geo- 
meter and Pbilofopher, has been given to 
others. 

The Dcfendt? tells us, that there are feveral 
things to be conlidered before we come to 
the conclulion ; firll the matter of iaft, con- 
cerning the inequality of Vibrations of equal 
Pendulums in difierent Latitudes^ and then 
the inferences made from that inequality. As 
to the matter of fa£t, he tells us, that it was 
Mr. Richer who made the experiment, whofe 
Peribn or Character he does not know, or 
whether his relation be extant in Print. 'Tia 
llrange, that the Defender thinks that no body 
is to be trufted in a Philofophical experiment; 
but thofc whofe Perfons and Chara6ier» he 
knows. 
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knows. Has he fuch an Diiiverful acquain- 
tance, as to have an exaft knowledge of nI! 
thole who are fit to make Obfervations and 
Experiments in Natural Philofophy? Certain- 
ly he mult think, that the Gentlemen of the 
Royal Academy are better Judges of that 
than he is. Monf. Ruber was chofen by 
them, and fenc at the command and charges 
of the French King, to make Obfervations in 
the South parts of the World ; and doubtlefs, 
when thefe Obfervations were to be made by 
order, and at the expences ot their King and 
Patron, they would never choofe any but one 
whom they knew to be well qualify 'd for 
fuch an undertaking. And Monf. Richer him- 
felf has juftify'd the judgement of thofe that 
chofe him, by his excellent Obfervations, 
both Aftrononucal and Phylical, chat have 
been fo well received by the Learned. A- 
mong the reft, he gives us an account of this 
Obfervation about the Pendulum very exa£tly; 
He tells us, that during the ten months he 
ftay'd at C«j'fflHe,there fcarce palfed a week in 
which he did not make the Obfervation, and 
found it always the fame. 

Monf. Vaitn, Monf. Hajes^ and Monf. Z>ff 
Glofsy were alfo chofen by the fame Academy, 
and lent to the Ifland Goree in Jfrick. They 
had it particularly in their inftruftions, to 
make Obfervations about the Pendulums ; 
which they did, and confirm'd the Experi- 
ments made by Monf. Richer. We may fee 
^i^irdcular account of all their Obfervations 
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in the Receitill des Obfervations faites en divers 
Vff^aits per i'ordre de ja Majejiiy in Fol. printed 
at the Royal Prefs in Parts. 

To ail this we may add, that the ingenious 
Mr. Hiilky when he went to St. Helena., (ha- 
ving firft fitred the length of his Pendulums 
for Vibrating leconds at London) found after- 
wards that length at St. Hektia to be too great; 
and therefore he was forced to ihorten it, that 
it might Vibrate feconds there ; tho' he did 
not then obferve the exaft difierence between 
them. Thefe repeated Experiments I hope 
will put the matter of ta£t paft all doubt. , 

But (fays our Author) even Monf. Hiigens 
fpeaks aubioufly of the Experiment. This I 
aeny; for Monf. Hiiiens never in the Icaft 
doubted of the Experiment, 'u'lz. That a Pen- 
dulum Vibrating feconds at the Equator, iruli 
be fliortcr than a Pendulum performing its Vi- 
brations in the fame time at Paris'^ for he has 
given evident demonftration that it muft be 
fo. Monf. Hiigcns only doubted whether 
Monf. Richer had obferved exa£lly the diffe- 
rence of their lengths ; being fully aflured in 
the mean time that there was a difference, as 
will be plain to any body that will be at the 
pains to read his Book- The reafon why he 
doubted if Monf. Richer had given us the e- 
sa£t difierence wus, becaulfc he found that the 
ditference obferv'd by him, did not anfwer 
the numbers he brought from his own Calcu- 
lation, which proceed upon a fuppofmon that 
Gra- 
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Gravity ac all diftauces from the Center is 
the fame. 

But it feems the Defender does not fee the 
coniequence which is drawn from thence, 
viz. That Gravity muft be Icfs at the Equa- 
tor than ac the Poles, and therefore wJQies chat 
ic were prov'd by other Experiments. It is 
ftrange and furprifmg, that this Author fliould 
know exa£lly how the Earth was made, by 
what Principles and Laws of Mechanifm the 
World was framed, how the Deluge ovcr- 
fpread the World, and what way the Moun- 
tains arole, and yet fliould be ignorant of fo 
plain and eafy a piece of Mechanifm as thi^ 
which has not the hundredth part of the dit- 
ficulty or intricacy of thofe which he pre- 
tends to know- Well, to convince him I 
will here repeat the demonftration fomewhat 
plainer than I did in the Examination. 

Let us fuppofe two bodies moving in two 
equal Cycloids; it is demonftrated by Mr. 
Hugens that the time of the defcent thro' thefe 
Cycloids, is to the time of the defcent thro' 
die Axis of the Cycloids always in a given 
prcipoition, W2. as the Semiperiphery of a 
Circle is to its Diameter; and therefore if the 
rime of the defcent or vibr^ition in thefe two 
equal O^ckidst Ihould be unequal, the time of 
the deiccDt thro' their jixa will be alfo un- 
equal. Now the Jxes of the Cycloids being 
equal, and the time in which the Bodies move 
Cbro* chem, unequal, it is evident that the 
two 
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two forces which move thefe two Bodies muffi 
alfo be unequal; that is, the accelerating force 
of Gravity in the one, will be greater than 
the accelerating force in the other; or which 
is the fame thing, ffuppoiing the Bodies e- 
qual) the Conaliis that the one has to go 
downwards, will be ftionger than the Conatus 
that the other has to go downwards, that is, 
tiie Gravity of the otrc will be greater than 
the Gravity in the other. 

Now this is the very cafe in hand ; for we 
find by the Obfervations of Pendulums, that 
A Bod^y Vibrating in a Cycloid here, will 
perform its Vibrations in Ihorter time, than 
when it Vibrates in the fame Cycloid at the 
Equator ; and therefore it is a aemonllration 
that the Gravity at the Equator is not fo 
great as it is here. W^hich if the Defender 
had well underilood, he needed not to have . 
troubled himfelf about the making of other 
Experiments, fince there can be none that are 
more nice than this. For tho' the difference 
of time for one iingle Vibration be veryinfen- 
fible, yet this difference being often repeated, 
will come at laft to be very fenfible, and by 
oWer\'ing it for a longer rime, we may come 
to as great exaftnefs as we pleafe. 

From this we may conclude, that there can 
be no experiments made which will more nice- 
ly determine the diiferent Gravities at the E- 
quator and here, than what is to be done by 
obfervations from Pendulams ; and that no 
body 
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body will fpeak againft fach Experimens, but 
they who do not underhand thum. But 
however we will now conlider the Experi- 
ments the Defender would have made to exa- 
mine the ditterent Gravities here and at the 
Equator. 

He tells us, he would not have it made by 
a Balance or Scales, but by fuch powers as do 
not immediately depend upon Gravity, as 
Springs or other Engines, Raretaftlons, or 
whatfoever has the force to raife, fullain, or 
remove, ponderous Bodies. But how does 
this Author know, but thefe Springs and En- 
gines may change their force alfo at the E- 
quator, and fo be able to raiie no greater 
weight than they will do here. Has not the 
weather a very great effeft upon the Elallicity" 
of all forts of Springs, which it alters accord- 
ing CO the drynefs or dampnels of the Air? 
And can we be fure that the fame Spring in 
ib different Climates and feafons, will pre- 
ferve the fame Elaftjcity ? But granting that 
Springs would not alter their Elallicity in 
different Climates and feafons, yet the diffe- 
rence between 'the Gravity here, and that 
which is at the Equator is fo fmail, (the one 
being to the other as 690 to 683) that the dif- 
ference of their effe£ts would be fcarce fen- 
fible. For let us fuppofe that a weight here 
extended a^Spring to the length of an inch, 
die ftme weight would not draw it out ib far 
at thfi Equator, by -^4^ of an inchj which 
quan- 
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quantity is fo fmall, that we ihould need good 
Microftopes to perceive it. 

The next Experiment the Defender would 
try, is that of the Barometer ; for he thinks 
the Mtrcnry ihoald link much lower there 
than with us, or indeed, to nothing if the 
height be comparatively fo great as is fuppo- 
fed. It is hard to conceive, why the Mercury 
fliould fmk lower at the Equator than it does 
here. I cannot fuppofe he concludes lb, be- 
caufe it is lighter there than here; for upon 
that account it ought to rife higher, neither 
can I fuppofe that he thinks it ought to fink, 
becaufe the Air is not fo high there as here ; 
tor the Air turns round the Earths Axis as 
well as other Bodies, and therefore it mult 
have a Centrifugal force as the reft have ; and 
where this Centri fugal force is greateft (which 
is under the Equator) it will rife higheft from 
the furface of the Earth. Since then we can 
fee no way by which he can prove this pa- 
radox, we mufl: leave it, and deJire him to 
make it out in his next Book. 

There are fome other Experiments, that 
the Defender would try to Know the exaft 
Figure of the Earth \ as for inftance. He 
fays, " the height of the Equator fliould 
** make a difierent Horiion (as to the Hea- 
" vens, or the Earth and Sea) Eaft and Weft, 
" from North andSouth, the Figure of the 
** Earth being a Sphere one way, and a Sphe- 
*' roid the other, the Sea alfo mull be feven- 
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*' teen miles deeper at the Equator than at 
" the Poles. Then in reference to Rivers, 
" the motion of thofe that rife near the E- 
" quator mufl: be fwift and rapid, but very 
'* flow muft the motion be of tbofe that a- 
" fcend to it, if at all they can be fuppos'd to 
" climb fo great a Hill. 

" The great River of the Amazons rifea 
** five degrees from the Equator, yet runs up 
*' to the Equator with a valt load of Waters. 
" Rio de Nigra has a longer courfe againlt 
" the bent of the Earth, and croffing the 
" Equator falls into the Southern Sea. The 
" Nth in Africk erodes the Line, and has a 
" long courfe on this fide of it. Rivers do 
" not rife higher by a natural courfe than 
" the Fountains head, and Hydrographera 
" do not affign above two toot in a mile for 
" the deicent of Rivers: but upon this Hy- 
** pothefis, there will be fourteen or fifteen 
" foot for every mile in Rivers defcending 
'* from the Equator \ which is a precipitation 
" rather than a Navigable Stream. Suppofe 
" (fays he) a Canal cut from the Equator to 
" the Poles; it would be a paradox to fay, 
" that water would not flow in this Canal 
" having fourteen 01 fifteen foot defcent for 
" every mile ; but it would be a greater Pa- 
'* radox to fuppofe, that Rivers wwuld rife to 
*' the Equator, and with the fame celerity 
** as we fee they do upon an afc€nt of lo 
*' many feet. 

T Thefe 
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Thefe are the Defender's thoughts on this 
fubjeft: it is fcarce imaginable how any one 
fhould be fo forward in defending the Theo- 
ry, that appears fo entirely unacquainted with 
Natural Philofophy, as this Author does. , 
However, if it be not too late for him to - 
learn, I will do what I can to inform hiin, j 
and confider what he has faid. 

His firft thought, that there fhould be a 
different Horizon, as to the Heavens, the 
Earth and rhe Sea, Eaft and Wert, from 
North and South, the Figure of the Earth 
being a Sphere one way and a Spheroid a- 
nother, is fuch unintelligible language as 
would puzzle a Mathematician to imagine, 
how it were pofTible for, a Man to put Jiich 
words together, with a delign to mean any 
thing. But however, if I may humbly guefs 
at what this incomprehenfible Gentleman in- \ 
tends; I fuppofe he would fiy that the Se- , 
Sion of the Earth is a Circle one way, and ' 
an Elliplis the other. 

Now I can eafily demonftrate, that if the 1 
Earth were a Spheroid, any point of it would 
have no other Horizon than what fome 
would have a Sphere,, whofe Axis is in the 
Axis of the EUipfe ; thus, [ivf. jj. PlateyU.] 
Let A E B be an EUipfis, E F a Tangent to 
it in the point E, to which ereft the perpen- 
dicular EC meeting with the Axis in C at 
the Center C, and the diftance C E, defcribe 
a Circle j it is plain, that this Circle will be 
touched 
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touched by the ftreight line E F in the point E, 
and if both the ElUpi'e and Circle were turn- 
ed round the Axis A B there would alfo be a 
Spheroid and a Sphere generated j both which 
would have the la.r.e Plane: touching them 
in the point E, becaufe the periphery of a 
Circle whofe Radius is D E would be in 
both their furfaces, and the Ellipfis and Cir- 
cle touch one another in the point E, that is, 
becaufe the Horizons at E are fuppofed to be 
in the Plane which toucheth the Spheroid 
and Sphere in that point; both thefe Figures 
will have the fame Horizons. The ikme thing 
is demonrtrated of any other point. 

As for his other thought, wz. That the 
Sea ought to be feventeen miles deeper at the 
Equator than at the Poles^ he would have 
done well to have offered us fome of his ab- 
ftrufe reafons why it ought to be fo, for a 
common Reader, that is not ufed to his pro- 
Ibund way of thinking, cannot ealily per- 
ceive any, for he will notfuppofe without any 
arguments for it, that the Channel of the Sea 
is exa£tly of a Spherical furfacc, but rather 
think with the reli of mankind, that it is 
raifed after the fame manner that the furfacc 
uf the Sea is, and is further diitant from the 
Center at the Equator than at the Poles. 

His next is a very ftrange thought about 
Rivers. For (fays he) if the Earth were of 
a broad Spheroidical Figure, and if we 
ihould fuppofe a Canal cut trom the Equator 
T 3 to 
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to the Poles, it were a paradox to fay, that 
the water will not defcend from the Equator 
to the Poles ^ but it would be a greater to 
fuppofe, that Rivers would rife from thence 
to the Equator. Well, if this be a paradox, 
I hope he will thank me if I teach him how 
to folve it. 

For the greater eafe and clearnefs, let ua 
fuppofe the matter of the Earth firft to have 
been fluid. If this matter had no Centrifii- 
gal force, it would fettle its felt into an um- 
lorm fjiiooth (tho' Spherical) furfecei but 
the Earth being turn'd round its Axis, and all 
the parts of it by this rotation acquiring a 
Centrifugal force, and thofe ac the Equator 
having a ftronger force to recede from theic 
Axis than thole towards the Poles; it is evi- 
dent, that the fluid at the Equator would rife 
no higher than that towards the Poles, and 
the fluid would fettle its felf into a bioad 
Figure; as is here reprefented, [fi^. 16. Piatt 
Vm.] where, MCi_ reprefents the Diameter 
of the Equator, P P its Axis. 

Now this being the Figure which ajifes 
from the force ot Gravity joined with the 
Centrifiigal force, it is evident, that as lon|[ 
as thefe two caufes continue to a£t, this Fi- 
gure will remain the fame, and the fluid wiH 
not alter its petition nor defcend from M to 
P ; but that caufe which firft brought it mto 
fuch a pofture, will always preferve it in the 
feme. Or if we ihould fuppofe this Figoifr, 
alter'd- 



Oa/ the Theory of the Earth. 177 

alter'd or chang'il by iiny external force, fo 
riiat the Diameter of the Equator was made 
ihcrter ■ it is evident, that affoon as this ex- 
ternal force is taken offj that the fluid being 
a£^ed by the two already mentioned forces, 
will immediately reftore its felf into its for- 
mer natural figure ; and the parts of the 
fluid will never come to an equilibrium one 
with another, till they fettle lb as that the 
Spheroid have the fame furface it had be- 
fore. 

Let us next fuppofe this fluid Spheroid to 
be chang'd into a folid one, all except one 
Channel extended from JE to P, and as deep 
as you pleafe : The fluid in this Channel 
having the fame forces to afi: upon it, accord- 
ing to the fame dire£tion, and in the fame 
manner, will ftill keep the fame polition, 
without ever changing its figure, and every 
part will remain in the fame place that it was 
in before j it being indifterent to the fluid i;i 
the Channel . JE P whether the matter nest 
■ it be fluid or not fluid, folid or not folid. 
By this, 1 hope it will appear no paradox 
to (ay, that if a Channel were cut from the 
Poles to the Equator, that the water would 
not rtm from thence down in this Channel to 
the Poles. I will next make it appear no pa- 
rados, to fay, that water may be made to run 
from the Poles to the Equator. It is well 
known, that (whatever be the Figure of the 
Earth) water will not run from the Land to 
T 3 the 
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the Sea, except the Land be railed higher 
than the Sea, and be made to incline to it. 
Let U3 therefore fuppofe that BMNOtE 
\Ftg. 17. Pldte VIII.J were the furiace of 
the Land raifed. higher than the Sea, but al- 
ways inclining to it till it meets with it in jE.. 
It is plain, that whatever water is at B, will 
endeavour to approach to the furface P jE aa 
much as it can, and fettle it felf there in its 
natural figure- and becaufe the point M is 
nearer to the furface P M. than B, the water 
mult move from B to M, but the point N be- 
ipg nearer to the furface into which the water 
does naturally affe£t to fettle its felf: it is 
evident, that this water will likewife move 
from M to N ^ after the fame manner and 
upon the fame account, would the water movp 
from N to 6 and from O to jE, it ftifl 
coming nearer to the furface upon which it 
would naturally fpread it fell, that is, it 
would move from the Poles to the Equator, 
Thus, I hope I have made it manifeft, that it 
is no great paradox to fay, that the water 
will move from P to jE or from the Poles to 
the Equator. I have infifted more largely 
upon this point, that it may appear mpre evi- 
dent to the Defender ; becaufe it fepms he can- 
not underftand fuch reafonings, unlefs they 
are made very plain ; for I had laid the fame 
things in the Examination tho' fomewhai; 
mpre obfcurely. 

BefbiiO 
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Before I leave this fubjeft, I cannot bui 
obferve, that tho' our Auinor perhaps is very 
well acquainted with the Antediluvian Geo- 
graphy and the rife of its Rivers, yet it 
I ieems that his skill is not very great in the 
modern. For he makes Nik in Africk to 
\ crofs the line, whereas if he had confulted 
t the modern Geographers and their obferva- 
tions, he had feen that the Hik rifes fome de- 
grees on this iide of the line, as it is to be 
ieen in Liidolphiis'^ Map of Ethiopia. 

After this fine difcourfe of our Authors 
I about the afcending of Rivers towards the 
Equator, to conclude the argument he fays, 
that if this difference of Pendulums were 
found, it will lliil bear a difpuce from what 
I Phyfical caufes it proceeds. He indeed may 
dilpute it, and perhaps will never come to 
know it as long as he lives, but I believe 
very few elle will ever doubt, but that it 
proceeds irom a greater Gravity in the one. 
place than thiire is in the other; efpecially 
iince it can be prov'd from demooftrative 
principles, that if there be two Penduluma 
of equal lengths that perform their. Vibrati- 
ons in unequal times, that the Gravity where 
the fwifteft Pendulum Vibrates, is greater 
than where the iloweil is. This I fay can be 
demonftrated from moft evident and Geome- 
trical principles J and if the Defender does 
not underftand them, it will be his wifeft 
cou^fe to fufpend his judgement till he has 
T 4 learn't 
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learn't as much of the Elements of Geome- 
try and Mechaiitfm, as will qualify him to 
comprehend them. 

I not only prov'd this variation of Gravity, 
from its enecl upon Pendulums, but I alio 
ftiew'd the caufe of it, and that it muftbefo, 
upon fuppoficion, that the Earth turns round 
its own Axis. For all Bodies that turn round 
an Axis, endeavour to recede from that Axis- 
and becaufe at the Equator Bodies moved 
fwifteft, the Circles there being grcateft, this 
Conatus or Centriiligal force would be alfo 
greateft; now this force at the Equino&ial 
afting direftly againft the force of Gravity, 
(which it does ro where befides) it is evi- 
aent, that upon this account Gravity muft be 
!efs there than any where elfe. Upon the 
account of this diminution of Gravity it mull 
follow alfo, that the Diameter of the Equa- 
tor win be greater than its Axis, or that the 
Matter at the Equator rifes higher than at 
the Poles. 

The Defender fays, that this is agreed and 
own'd on all hands, in cafe there were no 
impediment to hi nder the riling or retroceffion 
of the middle parts ; but (fays he) the TbeO' 
rift did believe, that the Vortex was of a 
ihorter Diameter there than thro' the Poles, 
*/hich hindred the rifing of the fluid. What 
this impediment is, or what Ihould occafion 
phis ftraituefs of the Orb at the Equator I 
know not; I hope the Theo-nft does not fup- 
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pofe that there is a great iron hoop at thofe 
parrs, a folid ring like that afSeUurfiS, which 
keeps in the fluid from riling. Yet how it 
Jhould be elfe kept in is beyond my skill to 
guefs ; I wifh he would explain this more at 
length, that we might know what he means 
by it. 

But let us fuppofe this ftraitnefs of the 
Orb at the Equator, and fee what will follow 
from it J [Ftg. 18. P/ate IX.] Let ACB re- 
prefent the Earth, firft of a Spherical Figure : 
EFGHafluidOrb of Air which furrounds 
it, which we will fuppofe ftraiter at F than at 
E and G ; Let A B be the Axis of the Earth, 
becaufe the matter ot C has a greater endea- 
vour to recede from the Center than the mat- 
ter any where elfe upon the Earth; it is evi- 
dent that this matter muft prefs ftronger up- 
on the fluid immediately above it, than the 
matter at other parts can do upon the fluid 
immediately above them • and becaufe the 
matter of the Earth is much more folid than 
the fluid Air, it is plain, that the Vis motrix 
or abfolute force that the matter of the Earth 
has to recede from the Center, will be great- 
er than the abfolute force that the Air has 
to recede from its Center; it is plain upon 
^ account, that the Air muft yeild to it; 
' "^'according to the Thcoriji xht Air cannot 
fhigher than F, therefore it muft recede 
?ards E and G, and leave room to the mat- 
ptr at C to rife up to M ; by which means it 



\ 



zSz ^n Examifintion of the Reflexions 

is evident, that (this inatrer thus rifing at the 
retroceUion of the fluid Air) the IbliJ matter 
of the Earth muil fettle its felf in the form 
of a broad Spheroid. Thus, from the Hhto- 
rijts own principles and fuppolitions, I have 
prov'd that the Earttf muft be higher at the 
Equator than at the Poles. 

The Author tells us, that thofc who affirm 
that the Earth is in form of a broad Spheroid, 
will allow of no Vortices to the Planets j but 
then (fays he) they mull allien fome other 
fuffiuient caufe to carry the Planets in their 
Periodical motions with the fame velocity for 
innumerable Ages about their common Cen- 
ter ; and the Secondary about the Primary; 
as alfo what gives them their diurnal rota- 
tion , and the different poiition of their 
j^xes. 

I thought that this Defender had been bet- 
ter acquainted with the hiftory of Philofophy 
for thefe twelve years paft, than it feems he 
is. One would think that he had done no- 
thing but por'd upon the Theory all this 
time, fince he is not acquninted with what is 
known to every body that pretends to Philo- 
fophy now a days. 

He may find feveral hundreds of people 
that can tell him, that there are other caufes 
found for the Coeleftial motions than the Vor- . 
tices, which will eafily explain all chofe Pfo,£- 
nomena he has juft now mendoned. The 
caufes why the Planets move in Elliptical Or- 
bits 
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bits are now difcover'dj it is known why 
they move fwifteft at their Perihelia, and 
flowed at their Jphelia. The caufe of the 
proceffion of the Equinox is now no longer a 
myfteryi and (which is for our purpole) it 
depends upon principles that ruin the Theor 
vifi'% Figure of the Earth, and alfert the di- 
re£l contrary, making it in the form of a 
broad Spheroid. 

The motion of the Moons Jpgecn forward 
and ol'vs Nodes backwards, its variation, and 
all its other motions, are eafily accounted for 
by the lame caufes, none of which could 
ever be made out by the Vonicss. For by 
them we can't aofwer the firft queftion the 
Defender puts, ijiz. What is it that carries the 
Planets round the Sun with the fame velocity 
for many Ages? Nay, fuppofing that we were 
altogether ignorant of any other caufe, yet 
it is no hard matter to prove, that the Vortices 
can never be the caufe of the Coskftial mo- 
tions i and therefore there being no Fortex, 
there can be no fuch thing as a ftraitnefs in 
the Orbit at the Equator, which the Theorifi 
and the Defender fuppofe. But if I Ihould 
allow them both their Vertices and the Itrait- 
nefs of their Orbs, I have already prov'd, 
that they will figniiy nothing to their pur- 
pofe. 

The Defender tells us, that this reafoning 
about the Figure of the Earth depends upon 
the 'Theoriji's Hypothecs, that the Globe of 
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it was once fluid ^ and from thence he pre- 
tends to confirm the Theory: h'or fays he) 
/leither Figure of the Earthy obhug or otlatey can 
be proved from the rotation of the Earth and its 
Gravity., without fiippojing the Globe formed into 
that fmpe before it came to be haded and fiiff- 
tied with Rocks and ftony Mouniaim ; and there 
fore upon both Hyfolhefes it mufi be alknfivdy that 
there was fuch a time ; ^iich a fiate of the Earth 
when its tender Orb -was capable of thefe itnpref- 
fions and modifications^ and that Orb mufi have 
/)'«» abow the waters not under them^ nor radica^ 
ted to the bottom of them j and in the lafi place^ 
this concretion upon the waters (fays he) majt 
have been throiighottt all the parts cfthe Earthsjor 
there is no reafon wky one part of the fluid fbould 
be covered mors than another ; fo (fays he) that 
in effe^ %ve mufi fuppife^ that all the watery Glebe 
was at Jirfi cmered over with an Earthy coacre- 
tion ; Now this being admitted (fays he) we 
have cenfirmed the main point of the Theorj^y 
namely^ that the Abyfs was at firfi covered over 
with an Orb of earth '^ and if wc will grant hint 
this he -joill compound for the refi. 

He is a little too unreafonable in expefting 
grants of fuch things as are altogether pre- 
carious, and affirm'd without lb much as a 
ihew of an argument. My bulinefs was to provc^ 
that he had deduced a wrong conclufion from 
his own Hypothefes and Principles ; and 
therefore, fuppofing that the Globe of the 
Eirth was once fluid, I prov'd from thence, 
thac 
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that h muft have fettled it fell' into the figure 
of a broad Spheroid, and not of an obfong 
one. 

But yet I demonftrated, that fuppofing the 
Earth to have been paniy fluid and partly 
dry, as it is at prefent, that even in that cafe, 
the Figure of the Earth muft be Spheroidi- 
cal, bc'^aufe we obferve that the Land is very 
nearly of the fame Figure with the Sea, (on- 
ly raifed a little higher, that it may not be 
overflowed) and coinpoies with it the fame 
folid, but the Sea being fluid will fettle its 
felf into jull fuch a figure, as if the whole 
Globe were fluid, that is (as I have demon- 
ftrated) its furlace will be the fame with thai: 
of a broad Spheroid ; and therefore the Land 
which is of the fame figure will be fo like- 
wife. And thus 1 hope I have prov'd, that 
whether we fuppofe the Earth to have been 
at firft entirely fluid, or to have been com- 
pos'd of parts fome folid and fome fluid, that 
Irora either ot' thefe fuppolitions it follows, 
that the Figure of the Earth n uft be direftly 
contrary to what the Thcortji alligns. 

But (fays our Author) if the Earth was 
from die beginning in this prefent form, firm 
and folid, (as it is now) H.ocky and Moun- 
tainous, then the quellion is, how the Parts 
or Regions of the Earth about the Equator, 
could be raifed above a Spherical figure or 
bto an oblate Spheroid ; fuppofe then the 
wuers raifed by the circumvolution ot the 
Earth, 
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Earth, how was the Terra Jirma raifed, or 
how could it be raifed by that or any fiich 
caufe. Thefc queftiotis (fays he) are no 
matter of difficulty to the Theortjf, who fup- 
pofes the firft Eanh to hive covered the Wa- 
ters, and to have taken their Ihape (what- 
ever it was) as upon a mould. 

However eafy they may be to the Theorift 
I alTure him that they are much eafier to me, 
who ihppofe that God Almighty raifed the 
Land at the beginning, when he form'd the 
Earth into the Figure it has at prefent, which 
otherwife could never have rifen of its felt^ 
The dry Land therefore was raifed and for- 
med into a Spheroidical Figure by its wiie 
Creator, on purpofe that it might not be over- 
flow'd by the Sea at the Equator, which (as I 
have prov'd) muft of neceffity have been 
higher there than at the Poles; and therefore 
if the Land at the Equator had remaia'd in a 
Spherical Figure, no higher than that which 
is at the Poles, the Sea muft of neceffity 
have rifen above ic, and fprcad its felf upon 
it like an Inundation. It was therefore wife- 
ly order'd by the Di\ine Providence, that 
not only the Sea but the Land alfo fliould 
be form'd into a broad Spheroidical Figure, 
on purpofe that it might not be overflow'd 
with Waters. 

That the Readers might obferve the Theo- 

rijt's great skill in drawing of confequences, 

and how well his Oval-figur'd Earth was fup- 

poned 
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ported with reafons ^ I gave them his argu- 
menc thus, Ail bodies by rcafon of the Earths 
diurnal rotation^ do endeavour to recede from the 
Jxis of their ri/otion, but bjf reaj'on of the preffiire 
of the jiir, and the Jiraiihtnefs of the Orb, they 
cannot recede from the Jxis of their motion, there' 
fore they will move towards the Poles where they 
will come Hearer to the Axis of their motion, that 
iSf Becaiife all bodies endeavjur to recede from the 
uixis of their motion, therefore they will endea- 
•voiir to go to the Axis of their motion. In an- 
fwer to this, the Defender lays, that the Theo- 
rtji aflerted, that all Bodies did conari a ceniro 
ftii psoitis recedere, which I have render'd, en- 
deavour to recede from the Axis of their mo- 
tion ; and by changing the word Center into 
Axis, of plain fenie (fays he) I have made 
non-rfenfe; and then he is fo free as to own, 
that the conclufion will follow from my own 
words, but not from thole of the Thcorijt. I 
own, that I chang'd the word Center into 
Axis, not carelefly but willfully, with a de- 
fign not of making it non-fenfe, bat better 
fenfe than it was before. For we never fay 
that a Sphere turns round about its own Cen- 
ter, for that would be plain non-i'enfe indeed, 
but round about its own Axlsj for we cannot 
fo properly fay, that a Body moves round a 
Center as round an Axis, unlefs we abftra£t 
from its Magnitude, and conceive it as a point. 
The reafon is plain, tor when any Body re- 
volves, it is evident that every point of it 
which 
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which does not lye in the Plane of another 
points Orbit, mutt deicribe a different Peri- 
phery, which mull huve alfo a dlflerent Cen- 
ter, fo that all thofe Centers are placed in one 
line, which is therefore call'd the Axis of the 
Bodies motion ; about which, Bodies are faid 
to revolve much more properly than about a 
Center ; however, this Author fays, that by 
changing the word Center into Axis, of plain 
fenfe I have made non-fenfe. This Gentleman 
feems to be fo extreamly paradoxical, that I 
have often fufpe£ted he muft have a different 
method of judging what is fenfe or non-fenfe 
from other people, if he has it, it were but 
iair to fliew it, that we may know when 
things wiU be agreeable to his Critemriy or 
when they will not j if he thinks it non-Ienfc 
to fay, that Bodies do endeavour to recede 
from the Axis of their motion, it is my 
comfort to have fome good Mathematicians 
on my Jide, who think oiherwife: I need on- 
ly mention one of them, whole very name is 
enough to deiend me, viz. The greateft Geo- 
meter and Phllofophcr of the Age, who ufes 
this way of fpeaking very often in his Phili- 
faphiiS Naturalis p-incipm Math&maucs^ for 
which he needs go no further than page %■ 
where it is faid, Gyrantium partes omnes conan- 
tiir recedere ab Axe motus. 

But however, let us reaflume the word 
Center, and fee if the argument will appear 
more plaulible, or lecm to conclude better 
[him . 
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than it did by ufing the word Axis : A/i 
Bodies by reafon of the Earths dturnal rotation^ 
do endeavour to recede from the Center (f their mo- 
tioH^ but by reofon of the pfcjfiirc ^' the Air and 
thefirattmfi ',f the Orb., they cannot recede from 
the Center oj their motion^ therefore they wi/i go 
towards the Poles., and move in a Circle wh»t 
they will be nearer the Center d' their motion. I 
hope I have not now chang d his wordsj l)ut 
have delivered his true meaning; I leave the 
Reader to judge if it is not excellently well 
concluded, and it" the connexion be not fo e- 
vident, that it needs no Comment to make it 
out. 

Now fuppofing, that the Thcorifi had rea- 
foned well all this time about the Earth, and 
had deduced its true Figure from its true 
caufes ; yet I demonftrated, that all this will 
not make Rivers run from the Poles to the 
Equator, for a reafon chat I will take the li- 
berty here to repeat, that we may compare it 
with the Defenders anfwer ■ The demonftra^ 
tion is this : 

t^T he Rotation of the Earth round its own 
being ftill the fame, the caufe which 
the water from the Equator to the 
'oles, will alfo continue the fame and invari- 
able, and by confequence it will hinder the 
water from returning again towards the E- 
quator; and therefore, fuppofing that the 
Earth was formed into an Oval-figure, yet 
there could not be any courfe for the Rivers i 
U for 
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for only fo far would the water afcend to- 
wards the Poles, till the force which protrud- 
ed it that way, came to be in EquilibTium 
with its Gravity, and there it would flop, 
neither afceiidin^ farther or dt^fcending again, 
as long as the lame caufe contiiiu'd to a£tj 
chat is, fo long as the Earth turn'd round its 
own Axis in the fpace ot twenty lour hours. 
But if the Earth fhould ceafe to move round, 
then indeed, in that cafe and no other, 
would the water return to the Equator. For 
let the figure ? MY Q^\_Fig. 19. PlateiyL.] 
reprefeni the Earth, P P the Poles, JE. Q^the 
Equator, B a bcfdy upon the furtace of the 
Earth. I think it is evident, that the body 
B will fo far afcend towards the Poles, till 
the force that protrudes it that way, be in £- 
quiltbrium with the force that draws it to the 
Equator. For if at B one were greater than 
the other- for example, the torce which 
draws it towards the Poles, were greater 
than its gravity or its tendency towards M^ 
then it would ftill move cowards the Pole, 
till both forces come to aft equally, and 
there it would reft as long as theie two for- 
ces continued in Equilibrium^ which muft be 
fo long as the Earths diurnal motion lafts; 
now whatever Bodies either folid or fluid, are 
■ brought and lay'd upon the i'urface of the 
Earth at B, thefe being drawn or pulht with 
-Xhe fame accelerating force either to the Pole 
or to the Equator, that the firft fluid had 

which n 
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which was conrtituied at B, the lame caufes 
continuing to aft upon boch, they will reft 
there alfo, and confequendy will not defcend 
to the Equator. 

The Defeniier ihiaks he haa tranfcrib'd this 
reafon very briefly thus \ The fame caufes ivhic^ 
cafi the jibyfi or the Ocean towards the PoUsf 
will alj'o keep the Rivers from dtfcendfng frvm the 
Poles ; ana then he anl'wers, that there is m 
parity <f reafon betwixt the jdbyfs cr. the Ocearty 
end the Rivers^ Ii''e fet (fays he) in the fiutt 
and reliiix of the Oceart, it hath not that effcS 
upon Rivers nor upon LskeSf nor upon Icffer Seasy 
yet the circumrotaiivn of the Earth coMmties the 
fame : He adds, That my confounding the Ocean 
and Rivers in the A}ttedt{m.naft E^rth isfo wtach 
the worfcy feeing there never was an Ocean and 
Rivers together in that Earth ; while (fays he) 
there was an open Ocean there luere no Riwrsy 
end when there were Rivers there 'na! m open 
Oceasy but as inckfed Jhyfs j He cpncludes at 
laft, That tho I make large tranfcripts there and 
t^hahere out ^ the Theoryy yet I do not fiem air 
•mays to have -weU digefied the method of ft. 

I hope the Reader will obferve how unfair- 
ly this Author is jjleafed to deal with rae, for 
in all the argument I have not fo much as 
once mentioned the Ocean : but the demoQ- 
ion was univerfal and reach't ail forts of 

ilies, whether chey be in the Abyfs or on 

1 fiirface of the Earth. My words were, 
t.whatever Bodies eithei fluid or fblid, if 
\\-r^ U a brought 
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brought and lay'd upon the furface at B, be- 
ing drawn or pullit with the lame accelerating 
force, that the firft fluid had which was con- 
ftimted at B, the fame caufes codtinuing to 
a£t upon both, they will reft there alio, and 
not defcend to the Equator. Where is ic 
-now that I have confounded the Ocean with 
theR-ivers? Or is there any thing in thefe , 
■words, by which it appears that 1 have not 
digefted the method of the Theory ? There 
is one of this Authors acquaintance, that is 
pleas'd to tell us, that dilmgenuity in exa- 
mining the Writings of another Perfon fells 
more heavy in the conftruftion of -fair Rea- 
ders, upon him that ufes them, than upon 
■'^'/''^''"'^ him that fuffers them : If it be ib, this Gen- 
Vintlai '^1^'"^'^ "*^y eafily know, what thefe Readers 
■' ' will think of him. 

However, ic feems he thinks, that tho' j 
none of the water return'd to the Eqaator 
while the Earth was at firft fluid, and had put 
on its Oval-ftiape, yet when the firft con- 
cretion was fettled upon it, wh^^tever water J 
was after that upon its furface, would then \ 
defcend towards the Equator. Why fo I r 
pray? What reafon does he give for this? 
Had not the fluid which lay at B, the very 
fameraufes to keep it from defcending to the 
Equator, that it had before, when the Earths 
furface was ail fluid ? Was not there the fame 
diurnal rotation of the Earth, in the fame 
time, and by confequence the fame Centrifu- 
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gal force ? Was there not the fame preifure 
of the Atmofphere, and the fame ftraitnefs of 
the Orb chat was betbre? And in a word, 
every thing the fame that kept it from de- 
icending iii. the Ibrmer cafe, would alfo pre- 
ferve it in this in the fame pofidon, what 
reafon then can this Author give us for this 
alfertion ? Indeed, he ofters us none; if he 
has any, he keeps it as a feiret, which it. 
feems he will not communicate but to his 
friends. I chink he will do well to keep it 
fecret for ever. 

But, tho' he will neirhes Ihew us his own 
realbns nor anfwer mine, yet that we may noc 
be altogether diflatisty'd, he is pleafed to 
give us a fimilitude to explain it: " We fee ^-y- 55- 
" (fays he) in the dux and reflux of the '^^^ 
" Ocean, (let the caufe be what it will) it 
" hath not that effect upon Rivers, nor upon 
"Lakes, nor upon Idler Scasj yet the cir- 
" cunirotation of the Earth continues the 
" fame." Is there any parity oi realon here 
between (he flux and reflux ot the Sea, and 
the defcent ol the fluid to the Equator? Or 
does he think that the flux of the Sea arifes 
only from the rotation of the Earth ? If he 
had ftudy'd true Philofophy but half fo much 
as he has done the Theory, he might have 
known that the Tides of the Sea are caufed 
bjr.tbe aftion or attraaion of the Moon upon 
'aid bccaufe one j)art of the Ocean (being 
Sly under the Moon) is more attrafted 

' U 3 by . 
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by it than the reft, the Ocean there muft 
fwel], and the water will run trom the other 
parts of it, unto the place which is moft at- 
trafted. Now in Rivers, Lakes, and narrow 
Seas, there being no dittetence of attraction 
in any of its parts, (they being all fo narrow 
that the Moon cannot act ftronger upon one 
iide of them than the other) it is plain, that 
no part will fwell more than another, and 
the waters will not rife higher, nor move 
from one place to another, by reafon of this 
equal attraftion. 

Perhaps, this may be a little obfcure to this 
Author, who as it feems does not underftand 
the true caufe of our Tides ; but it not being 
■;.f » my bufinefs to explain iheie things at large, I 
■ will refer him to an excellent difcourfe of 
Mr. Edmiitiii Halkys^ which he made to K. 
James, when he prefented him Mr. Newton's 
Book of the Principles of Natural Pbilo- 
fophy. 

He tells his Reader that I ought to have 
given abetter notion of Centrifugal force than 
what I have done; For he quotes page 91. of 
the Examination, where it is faid, that the 
Centrifugal force or that force by which a 
Body is drawn towards the Center ; and in the 
next P;ige it is faid, that by this Centrifugal 
force Bodies endeavour to recede from the 
Center of their motion, which is true, buc 
cpntrary to v, hat I faid before. 

He 
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He needed not have gone fo far as the ad. 
line of the next page, to ha%'e found out the 
irae notion of a Centrihig;il force; for if he 
had repeated the words iinmediately foUow- 
iag his firft quotation, he might there have 
found it. But if he had done fo he had loll 
his aim, and the Reader would have per- 
ceived that it was not a confufion in my no- 
tions, but only a fault of the Prefs. I will 
here repeiit the fentence, that the thing may 
be fet in its true light. If a Body (fiid I) re- 
vohie freely in a Circle about a Center, as the 
Planets do about the Sun, its Centrifugal force, or 
that/oree by which it is dravsn towards the Cen- 
tery will be always equal to its Centrifngal force 
by which it doth endeavour to recede from the 
Center. A candid R-eader would have imme- 
diately imputed this to nothing elfe but a 
fault in the Printing, and inllead of the firft 
word CfHinfiizal force, he would have leen 
that the wortf Ceniripetal force ought to have 
been put, as the very fenfe would eafily have 
dire£ted any one that had the leaft acquain- 
tance with this fubjefV. 

After this the Defender tells us, that I 
might have fpar'd what I have tranfcrib'd 
from other Authors, about calculating the di- 
imnutions of Gravity made by the Centrifu- 
gal force in diiFercnt Latitudes, thele being 
needlefs to the contutation of the Theory. 
Why fo I pray ? Are they not to the purpofe ? 
Or do they not anfwer the intended defign, 
U 4 which 
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■which was to find out by a Calculus the dit- 
fercnce of Gravity in dittercnc Latitudes, and 
from thence to confirm our Hypothefis, by 
comparing Calculations with Obfervations, 
and feeing how the one agrees with ihe o- 
ther? Well, hut I am blam'd for tranfcribing 
them from other Authors. I hope he does 
not think them the worfe for that^ or that 
I cught not to make ufe of them as argu- 
ments againft his Theory, becaufe they were 
ftid by others. He might indeed have juft- 
ly blam'd me, if I had publilhed them as 
new notions or inventions ol my own, and 
lold the Word / e.\peifcd thanks for the dlfco- 
ijertesj as a late Author has done ; but I pre- 
tended to no fuch thing. 

It is well known that Mr. Newton was the 
firft that made the difcovery, and Ihew'd the 
method of Calculating the Gravity of Bodies 
at dirierent Latitudes, whom therefore 1 men- 
tion'd as- the fole Inventor. Mr. Hit^ens in- 
deed I did not name, feeing he had the no- 
tion entirely from Mr. Ney;ton^ as that learned 
Gentleman does freely acknowledge. But 
after all this, I have not fo much tranfcrib'd 
from thefe two learned Authors, as I have 
endeavoured to explain their notions, and 
make them intelligible to Men of lower capa- 
cities. 

Thofe two excellent and learned men, had 
fomething eife to do, and matters of greater 
•concern to mind, than to pnblifh their difco- 
' veries 
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veries at large, fo that every Reader might 
underftand them. I thought therefore that it 
wculd not be altogether dilpleafing to the 
World, it" I endeavoured to explain their 
Theorems about the Figure of the Earth,. 
and the effe£ts of Gravity join'd with a Cen- 
trifugal force; fo that they might become in- 
telligible to thofe who underlland the Ele- 
ments of Geometry and the common princi- 
ples of Staticka : and 1 doubted not but it 
would be more acceptable, becaule there has 
not (at leaft to my knowledge) been any 
difcourfe publiihed of this nature in Enghp. 

Without doubt the Reader does now per- 
ceive, how vain, empty, and incoherent, a 
piece of Philofophy this Theory is ; its prin- 
ciples are falfe, fuppolitions precarious, and 
the reafonings upon them, are all along fo 
weak and ill grounded, that it is hard to 
think that the Theorijt himfelf can give any 
credit to it; and yet (which is ftrange) he 
profefles that he believes ic more than he does 
[he Mofaick Hijiory of the Creation ; tho' 
there is this great diiference between them, 
even fuppoiing no infpiration in the cafe, that 
there is nothing in the account that M(fes 
gives, but what is really pollible ; for accord- 
ing to him the whole was perform'd by the 
immediate hand of God Almighty, who 
Deeds not the help of fecond canles tor fucb 
a work; whereas the Theoriji., who would 
have it arife froni Natural and Mechanical 
prin- 
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principloB, always aHigns fuch caufea as are 
utterly infufficieiic for the propofed efteft, and 
generally Tuch as would really produce the 
contrary. 

But if after all, the ^heoyifi will ftill infifl: 
upon the truth of his Theory, and has no 
mind to prove ic himfelf ; 1 would advife him 
to find out fome new Defender^ who can un- 
derftand, and coniider the force of an argu- 
ment lomewhat better, than his laft feems to 
have done, who (as it appears) has not fo 
much defended the Theory, as expos'd its 
nakednefs and his own unskilfulnefs. 

However, fince the Theoriji has fuch a high 
opinion of his own performance, and fo mean 
a one of the account given us by Mffes', be- 
fore I end this difcourfe it will not be ainifs, 
to examine ;i little the notion he has given 
(in his Archaokgtx 'SiooV. II. Chap. 8. 9.) of 
the A^'atck Hijvry of the Creation. Which 
in Ihort is this, That we are not to believe 
the firft Chapter of Gtncfis in a literal fenfc ; 
but that Mojes receded from the Phyfieal w- 
'Arehtel. rit)\ as he calls it, and fpoke only A(tiiJ^(i>-fwt)««, 
P'5'7' that is in plain Engtifh^ there is not a word 
of it true, the World being neither Created 
nor Formed in the manner there recorded j " 
but that his Hiilory of the Formation of I 
Heaven and £arth was not contriv'd to be I 
agreeable to the truth, but to the notions and • 
difpofitions of the people for whofe ufc it [ 
was written. \ 

To 
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To make this out, he pretends to find many 
faults and incongruities m that Hiftory, which 
I need not now particularly conlider ; lince 
there is none of tnem that is really incongru- 
ous and difagreeable, either to the Nature of 
things or the Wifdom of God, but only to 
his notions, and ways of thinking: As for 
inftance, when he fays (and he telly us that 
he fpeaks it with indignation) that without 
the greateft reproach both to the Work and 
its Maker, it is neither to be faid or imagin- 
ed, that this Earth which he ftiles the very 
dregs and excrements of nature, Ihould he ^ , , 
the chief and principal part of the Creation, p_ ^ag. 
and the firft born of every Creature, fo that 
there fliould be more time ailow'd for the 
framing and ordering of it, than what is be- 
ftowed on all the reH of the World. 

However gieat the Thenriyi's indignation is, 
that he has conceiv'd upon this account, 1 am 
fare there are fome tnat cannot read thofe 
Reflections of his upon this Hiilory, without 
a much greater. It may be fuppos'd that 
M^es who had an immediate converfation 
with God Almighty, knew better what was 
a reproach to the World and its Maker than 
the "Theoriji does, and yet we find thutt he 
thought it no affront to the Divine Wifdom, 
not only to fay and imagine fuch a thing, but 
alfo to write it, and that with a dcfign, that 
it ftiould be received as true by all future ge- 



nerations. 
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\/fnh*st. But fays the Thcorifl^ the Sacred Writers 
P'5'^' do often fpeak in a Myftical, Allegorical, or 
Metaphorical ftite, and according to the ca- 
pacity of the people, and why might not 
Mofes do the fame in delivering the Hiftory 
of the Creation. To anfwer this, let 115 con- 
fider in what cafes the Scriptures are to be 
taken, not in a literal but in an Allegorical 
and Metaphorical fenfe, and then compare 
each of them with the prefent cafe, to lee if 
there is any parity of reafon between them. 

Firft then, the Scriptures are to be under- 
ftood in an Allegorical fenfe, when their li- 
teral meaning would imply a contradiftion, 
either to fome other place of the Sacred Wri- 
tings, which is moft evidently to be under- 
ftood literally ; or to the nature of the things 
fpoken of; thus when God Almighty is faid 
to have hands and feet, ears and eyes, to 
move and walk, and to have the aHeSions 
and palTions belonging to Men, all or any of 
ihefe lince they are a contradiction, to the 
Infinite perfections of the Deity, can never 
be underftood in a literal meaning ; tho' there 
ihould be ftill fome fort of analogy between 
them and the thing (ignified. We are fure, 
that this confideration can have no place in 
the Mofaick Hifiory of the Creation, which 
moft certainly does neither contradift any 
other part of the Scriptures, nor is there any 
thing laid there but what is plainly polTible, 
and can be performed by the Power -of God, 

who 
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who if he had pleas'd, could have formed the 
World or any pare of it (how great foever) 
in an inftant. 

In the next place, the Scriptures are iipt to 
be taken in a real and literal meaning, whea 
they fpeak according to the iyltem of a[>- 
pearances, and the notions which we draw 
irom our fenfes ^ Thus, when it reprefents 
the Earth plain, and as having tour Corners, 
■with the Heavens ftrctched over it like a 
Curtain. In thofe indeed, and in many other 
iuch like places in Scripture, it is certain, 
that it was the delign of the Sacred Pen- 
men, not to fpeak according to the reality 
and nature of the things themielves, but ac- 
cording to the notions and opinions which 
people received of them from their fenfes; 
or indeed when the Sun is laid to move every 
day fiom Eaft to Weft, to Rife and Sett, to 
ftand ftill, there is no neceflity of imagining 
that all thofe things are really perform'd by 
the Sun; but there the holy Pen-men, as all 
other Writers which do not concern them- 
felves with Aftronomy, fpeak according to the 
fyftem of appearances, and as the Heavenly 
motions are reprefenced to them by their 
fenfes, it being the common and receiv'd way 
of {peaking from which we are not to re- 
cede, if we delign to be underftood; and 
even -all thofe Aftronomers who firmly be- 
lieve the motion of the Earth, when it is not 
their bufmefs to explain the true fyftem of the 

' Univerfe, 
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Univerfe, are forced to fpeak in the lame 
DialeQ: : and 1 believe we Ihould fcarce think 
a Man right in his wits, that in writing or 
(peaking upon any common fubjeft, inftead of 
faying that the Sun rofe and fet, or that it 
came to the Eaft or went to the \V eft of us, 
would fay, that our Horizon moved till it 
came above the Sun or went under it, or that 
our Horizon turned round till the Eaft or 
Weft points of in came to be exaSJy under 
the Sun. 

Now this can never be apply'd to the Mo- 
fa'uk Hijiory of the Creation, lince the method 
of the Formation of the World could never 
have appeared to our ieiifes, and without a 
Divine Revelation, we Ihould have been ig- 
norant of it to chis day, and had never dif- 
cover'd the order and method by which all 
things were forni'd. Mofes certainly wrote 
that difcourfe on purpofe to give us a true no- 
tion of the Creation, and therefore was to 
fpeak of things as they were really formed, 
■without any refpeil had to appearances as 
they would be reprefented to hu'iiane fenfes j 
lance there was no Man then m being to whom 
they could have appeared, and I am of the 
opinion, that if he had purpoiely and dtreSt- 
ly wrote as much, upon the Syftem of the 
World and the motions of the Heavens, its 
he has done upon the fubjeit of the Creation, 
all thofe who acknowledge the Divine Autho- 
rity of his writings, would have been ot>- 
lig'd to believe ic The, 
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The next cafe, wherein we are to recede 
fi-om the literal leiile i> the interpretation ot* 
Scripture is, when they deliver parables j 
thoie being only contriv'd by their Writers 
10 iilullrate fomtthing wherein they would 
inftru£l the people, can never be fuppoa'd to 
be underftood in a literal meaning. 

This way of writing is indeed very ancient, 
and is of great nfe Ibr informing Mankind in 
the precepts of Pradence and Morality, which 
are never fo eafily retaJn'd, or fo iirongly 
imprinted on our imagination, as when tbey 
are couched uuder fonie Fable, whole Moral 
is edily apprehended. But then from the 
nature of tlioie Parables, and the manner of 
their delivery, it is eafy to perceive, that 
their Authors never delign'd they fliould be 
received as true Hiftory; all their aim was, 
that we ihould attend to the Moral, for the 
fake of which the Parable was contriv'd: this 
is plain from the Parable of Jotbam ot the 
Trees chooling thenifelves a K.ing, and fjrom 
all the Parables of out Saviour. 

But the Hiftory of the Creation is a very 
diiFerent cafe from any of them j Mofes does 
not give it us as a Fable, only contriv'd tor 
the falce of fome Moral meaning which he 
would have thereby underftood, but delivers 
it ferioufly as matter of la£t, which he would 
have us believe as firmly and truly as 
any other part of his Hiftory; and this a 
Man of integrity could nevec have given hira- 
felf leave to do, had he not been fatisfied that 
the Hiftory was exaitly true. But 
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But if the I'bmtps Hypothefis about the 
Mofakal Hiftory or the Creation were true; 
it feeiTis that Mafes mull have been guilty or 
impolture in a very high degree, tor he fup- 
poies that Hiiiory to have been ablblutely 
felfe, and without any foundation in the rea- 
lity of things, and at the fame time freely 
owns, that Mofei wrote it with a defign that 
it ihould be received as true, not by one 
Man only, but by a great and populous Na- 
tion, and that not for one Generation, but 
through all fuccceding Ages; this I take to 
be ftninge do£trine, and no ways agreeable 
to the high efteem we owe either to that great 
Prophet, or to the Veracity_ of that unerring 
Spirit that alTifted him in writing. 

But it is the 7'heorijis opinion, that iW^i 
Pag- 320. thought it necelTary to give the Jews a C(fmo- 
5^^' gonia^ a Theory of the Earth, each of their 
neighbouring Nations (as he gueffes) had 
one of their own, which were generally er- 
roneous and inconfiftent with the true Reli- 
gion; and if fo, feme of them might have 
had his Theory tor ought we know ; now he 
thinks, that without doubt the Jews had 
taken one tirom them, or had made one for 
themfelves, unlefs they had been otherwife 
provided by Mofes-^ * he illuftraces this with a 
very decent fimilitude, if you do not get a 
Husband for your Daughter, Ihe will find 

* Si nitftam Kon dfderii flixm, rffa Jihi marilum qit*Ttt i 
famulh ftrfan ant himili flebe. 

.. ; ... oae 



1 



On the Theory of the Earth. 305 

one for her fel^ your Foot-man perhaps, or 
{omt one as mean*' 

Well, but fince the Jey)s were to have % 
Cofmogoniay why fliould they not have been 
tav^ht the true one ? O fays the Tbcorifty that 
was by no means fitting, for they were aa 
ignorant, indocible people, and could never 
have been taught true and folid Philofophy^ 
fach as his own Theory is ; For let us ^ign 
fays he, at leaft (and 'tis but feigning at beft^ 
tbiat our Theory is true, let us fuppofe the 
Primitive Earth to haVe been made in the 
fame form and manner as is defcrib'd in the 
Theory \ had not Mofcs fpent his time well in 
teaching fuch Philofophers ? Can we fuppofe 
that thofe Brick-makers, thofe who ftill (melt 
ftrong of the Oinions and Garlick of E^gypfj 
thofe who could not diftinguifh a MolrenCalf 
£:om God Almighty j can we (fays he) fup- 
pofe, that ever they could have learnt the 
true principles of things, or the Laws of na- 
ture and motion? to have delivered thofe 
things to them, would have been to caft 
Pearls before Swine. 

^ The Thcorift nlay have as great thoughts of 
his Theory as he pleafes, but it is my hum- 
ble opinion, that there is very little skill r^ 
quirra, either in the Laws of motion or Na- 
tural Philofophy, to underftand it, as well as 
he himfelf does : there is no necelfity of a 
long proof for this, iince we are fure there 
are Ibme, that have not only read it, but even 

. X ftood 
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ftood up in the Defence of it, that feem to 
undcrftand as Hale of real Philofophy, and 
lefs of Mechanicks, than the moft ignorant of 
his Britk-makera. 
p«^. 515. Let us now aflume the fame liberty with 
the Thcorifty that he has done with Mojes^ and 
let us fuppofe that the Thtorifi fliould get a 
Congregation of Jews, who I believe are 
ttill as dull as .ever they were, and Ihould be- 
gin to Harangue them thus. 

Be it known unto you Men, Brethren, and 
Fathers, That this Earth which we now prefe 
with our feet, and find fo firm and folid un- 
der us, was once a fluid Chaos ; that is (that 
1 may adapt my difcourie to your low capa- 
cities) a inedly, or a confufed Mafsof Earth, 
Water and Air, mixed and blended together: 
How it came to be fo, or how long it con- 
tinu'd in that ftate, I know as little as yod 
tlo ; only I am fure that it was once fo, and 
I would hiive vou cake my word for it; at 
lall-, this diford'erly Mafs came to fettle, and 
all Bodies took their place according to their 
weight, the great heavy Bodies fell loweft, 
and compoa'd the innermoft folid; next to 
them the Water took its place, and over it 
the Oil fpread it felf, above all there was a 
huge thick Orb of Air, full of mud and earthy 
panicles, thofe by degrees fell down upon 
the furtace of the Oil, and at firll made a 
thick flime, which thro' time began to hard- 
en, and coinpofe a firm and folid Cruft, over 
ttie 
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the face of the Waters ; that was able to 
fuMn the weight of all the reft of the de- 
fcending particies. 

What aeep reach of thougjit is required for 
the uoderftanding of this? How many, and 
what are the Laws of nature and motion that 
the Jews muft know before they can con^pre*- 
hend it ? in my mind the lefs they knew of 
thofe things, tne fitter they would be to un- 
derftand the Theory ; at leaft:, I am fure they 
would be more eafily perfwaded to believe it. 
We fee now that this way of reafoning as 
the thtmfi has apply'd it, is of no force a^ 
gainft the Mcfaick Hiftoryj for his refined 
Theory if it had been true, might have been 
as ealily comprehended by the Jews^ as the 
plain and fimple Qfmogonia of Mfes. 

The Themjf perhaps may thmk, that I 
have here and elfewhere treated his Theory 
with too much contempt and difdain ; but let 
him confider how meanly he himfelf has 
(poke of fome of M)[es's writings, with how 
much fcom and derilion he has rejefted his 
Hiftory of the Creation ; let him tnink how 
plsdnly and openly he has ridiculed the ftate 
of Innocence and the Fall of Man ; let him 
compare what he has faid in the jtb Ztb and 
yfib Chapters of his Archxologi4e^ Lib. II. with 
the haraeft Expreflions in this dUfcourfe aeainft 
his Theory, and I am confident he will find 
no reafbn to complain of uncivil ofage. 

X 2 His 
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His Defender 'tis true, accufes me of hard 
words and coade language, in faying tbafs 
faifcy that's ahftird, that's ridictthas ; whereas 
moft of the Philofophers have been forced to 
ufe the fame exprefhons, infomuch that they 
became Philofophical terms, and (till the 
Jiifender began to write fo fmooihly) Men 
were never accounted rude and uncivil for 
ufing of them. Nay, the l^eoriji himfelf has 
been fomttimes pleafed to deliver himfelf in 
the fame manner, and I am fure that he has 
handled the writings of fome excellent Men 
with more feverity, than his Theory has met 
with from me. 

His rude treatment of Jrijiotk may be a 
fufficient ceftimony of this, whole Philofophy 
he never mentions but with the greatelt con- 
tempt and fcorn : Tho' the works of this Phi- 
iofopher have been honoured with the gene- 
ral commendations of all the Learned thro' io 
many Ages, and are juftly ftill valued by thofe 
who ha\e the greateft reputation either for 
Polite or Philolophical Learnings His di- 
fcourfes upon Rhetorick, Poefy, and Politicks, 
, his Logick and Ethicks, are defervedly ad- 
mired as Mafter-pieces in their feveral ways; 
and tho' his Phyiiology is not without errors, 
yet 1 am fure that there is more true Natural 
Philofophy in his Mechanical queftions alone, 
than in all the Theory. But if fome fort of 
Philofophers are not acquainted with the 
true value of this Author, yet the general re- 
ception 



On the Theory of. the Earth. 30 9 

ceptioQ that he has found in all the Univerfi- 
ties of the Chiiftian World, might one would 
think^ have fecured him from the rude infults 
of any private Writer. 

However, the Tloeoriji is not fatisfy'd with 
expofing this great Man and his Philofophy as 
they come in his way, but in order, as he 
thinks to make him more contemptible^ has 
. given us a ihort View or Catalogue of his er- 
rors, If I fliould do fo with him, and fee 
down a Colle^ion of all the errors that may 
be found in his writings, they would I am 
afraid, tire the Readers patience, and make a 
Folio almoft as big as the Theprj^. 

At laft, he takes his leave of Ariftotk in 
thofe very, civil terms. Vale Stagyritay fcinper 
mbi eris mains Aftronomusy Theohgus pejcfy Phy* 
fiokgus peffimus. 

It were eafy for me if I delign'd to be ill 
natur'd, to change the word titagyrita into 
^ChearifiOy and then take my leave in the very 
fame form : but tho* I thmk the Theoriji far 
inferior to Ariftotky yet I am not for parting 
with him in fo rude a manner^ I acknow- 
ledge him to be an ingenious Writer, and if 
he nad taken a right method and had made a 
confiderable progrefs in thofe Sciences, that 
are IntroduOiory to the ftudy of nature, I 
doubt not but that he would have made a very 
acute Philofopher. 

It was his unhappinefs to begin at firft with 
the Cartefian Philofophy, and not having a 
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fufficient ftock of Geometrical and Mechani- 
cal principles to examine it rightlv, he too 
ralhly believed it, and thought that there 
was but little skill required in thofe Sciences 
to become a Philofopher, and therefore in 
imitation of Monf. Da Cartes^ he would un- 
dertake to (hew how the World was made, a 
task too great even for a Mathematician. 

All that I now defire of him, is to fpend 
{bme time in the ftudy of Numbers and Ma- 
gnitude, Aftronomy and Staticks, that he may 
be the better able to underlland the force of 
my Arguments againlt his Theory, after 
which I doubt not but that he will ealily per- 
ceive its errors, and have the ingenuity to ac- 
knowledge them. But till then, all further- 
disputation between him and me, mult needs 
be vain and frivolous, Imce true reafoning in 
Katural Philofophy depends on fuch Princi- 
ples as are demonftrated in thofe Sciences, the 
knowledge of which he has not yet attained. 
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MADE ON 

Mr. Whifton's Nevo Theory, 

IN my Anfwer to the two Theorijtsy I en- 
deavoured to fhew, that neither of them 
had lit upon an Hypothelis which would folve 
the Phammcna oi the Creation and the De- 
luge, according to the Mofaick Hiftory ; and 
that the fchemes they had drawn, mignt be 
confuted by their own principles: I thought, 
all that could be expe^ed from me was, to 
ihew, that both of 'em were unlucky in the 
choice of their main Hypothefes, an4 un- 
skilful \n the managenient of themt 

But Mr. IVhifttm in the firfk Paragraph of 
bis Vindication, has furpriz'd me with a new 

X ^ diftinw 
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diftinSion between an Hyfothcfts and a Theory., 
and tells me. That in a Theory, (fuch aa he 
defires his Ihould be thought) iV'n and Skill 
are qualifications Hot mcelJ/Xfy, and very hlik to 
he confiiered therein. If this be jiUowed, all 
Theories are unanfwerable : But upon pre- 
fumppon chat every body is noc ot his opi- 
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nion, I ihall perfift in makin! 
Objeflions againft him. 

As to the account he gives of the Origin 
and Progrcfs of his Work, the Perfon? and 
opportunities that were conducing to it, I can 
only fay, it Ihews too great a tondnefs for 
his Theory • and 'twas fcarce worth his while 
to trouble his Reader with fuch iftinute rela- 
tions about it, efpedally after it was, as I 
prefume, already confiited. But however, 
lince I have read this Hiftory of its Birth, I 
am lefs furpriz,'d at the miftakes ] meet with 
in it; lince that very Learned Friend of his, 
upon whofe judgment he feems chiefly to re- 
ly, (for I dare venture to fay Mr. Ne^'lon 
wont engage for the truth of^all his Theo- 
rems) has given the World reafon enough to 
fafpeft him, none of the ftirewdeft Judges of 
tJiat pan of Learning. 

After Mr. HOj. has duely inform'd his 
Reader, by what fteps and methods he ac- 
eompliih'd his wonderfial performance, he 
tells us. That ii ts a little fnrprijing^ chat / «f ' 
att Men ftmiild in pnblick appear againft bim. 
His Reader may think, by this way of fpeakr 
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ing, that there lay fome fpecial Obligations 
on me to be filent, tho' I declare I know 
none ; I -never enjoy *d the happinefs of Mr. 
Whifim's acquaintance, and therefore cannot 
guels, what it is that fhould oblige me more 
than any other, to forbear pubufhin^ Re- 
marks on his Theory. 'Tis true, I did and 
always ihall refpeft and honour him, as a 
Learned and Ingenious Man \ but I hope he 
does not think, that upon this account I 
Qught to have fupprefled all Obje6^ions a^ainft 
his Philofophy. He feems to be of opmion, 
that it was my duty, privately to have com- 
municated my difficulties to him by a Letter^ 
and not to hjive taken this publick methoa 
of writing Remarks on the New Theory. I 
declare, I am altogether infenlible of luch a 
duty^ and I don't think, that I have tranf- 
grelled the rules of civility by what I have 
done. It is conmionly thought, that what- 
ever any one publiihes is fubmitted to the 
judgment of its Readers, and any one of 
chem may take the fame liberty in publifhing 
Remarks upon it, that itsAutnor aid at firtt 
in propoiing it to the World: And fince I 
am penwaded that my Obje6):ions againft the 
Neso Theory y are at leaft, as ftrong and con- 
vincing as his Reaibns are for it, I cannot fee, 
why out of a complement to Mr. Whifton^ I 
ihould fupprefs them. 

Mr. Whifton fays, that I am deeply en*- 
gag'd againft his aeiign, thro' a peculiar fond- 

nei^ 
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nefs I feem ro have for unaccountable Mira- 
cles. If I had a mind to criticife upon words, 
I would ask him what he means by unac- 
countable Miracles, and whether there be any 
that can be accounted Tor, (ince it is the cora- 
nion opinion, that what can be accounted tor 
by natural caufes, is no Miracle. However, 
I know 'no Miracles I am fond cf^ fave thofe 
mention'd in Scripture j and at prefent I am 
only engag'd in the Defence of two of them, 
viz. The Creation and the Deluge, and a 
fondnefs tor them feems not to be peculiar to 
me; fince till this Age of World-makers, 
Chriftians have always thought them fuch 
works, as could never be produced by the 
Laws of Nature and Mechanifm, 

I know indeed that there are fome, who 
are not only tor explaining the above mention- 
ed, but even moll of the other extraordinary 
events recorded in the holy Scripture, by na- 
, tural principles : But I dare fuppofe Mr. Wht- 
Jion would not willingly be put into a Cata- 
logue with fuch Authors. 1 could, and I 
thmk with juft Reafon too, tell him, that if 
he had not a peculiar fondnefs for his own 
Theory, he would eafily perceive, that" all 
thofe things which he endeavours to deduce 
from Mechanical principles, are not to be ex- 
plain'd bv fuch caules. But I am willing to 
pafs by his preliminaries, and enter upon his 
argument. 
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I firft objefted againft the New Theory^ that 
he Chaos, which was the origination of our 
^arth, couJd not have been tne Atmofphere 
^ a Comet, fince the one is reprefent^ as a 
^ark caliginous Body, having darknefs on 
the&ce of its Abyfs, and the other was a 
tranfparent fluid, and was enlightned, if not 
from its own Central Body from within, yet 
at leaft by the Sun from without. To this 
he Anfwers, that Comets cannot be changed 
into Planets till their return from the vaft and 
cold Regions beyond Saturn ; and he fays, 
diat we need not think that they will be then 
fo vehemently hot, that they muft be light 
alia If what he fays in another place is 
true, I cannot but ftill think, that they muft 
be hot to fuch a degree, that they will alfo 
be extreamly Luminous; for according to 
him, the heat is fo great even after their re- 
tarn towards the Sun, that all the parts of 
their Atmofpheres are in a violent agitation, 
heavy and light, denfe and rare, fluid and 
fblid parts, are jumbled and mixed together 
in the greateft confufion, thro' the violence 
of the heat. This I think, is fufHcient to 
make us believe them very lucid likewife. 
But fays he, folids preferve feme of their heat 
afier tneir light is gone. But is it credible, 
chat the heat of the Central folid fliould be 
fb ereat as to preferve its Atmofphere, at the 
di&nce of fome hundred thoufands of miles, 
in a continual agitation, and at the fame time 

not 
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not be light? Can we fuppofe that it will 
raife vapours into its tail to the diilance of 
many niilUona of miles, and after all im^ine, 
that it is not fo hot as to be lucid ? Tais I 
think would be as great a paradox, as any 
that is to be met with among the Philofo- 
phers. 

It's known, that the intenfcnefs of light 
and heat is always proportional to the denlity 
of R.ays that produce them, and that this 
denfity, is in all places in a reciprocal propor- 
tion to rhe fquates of the diftance oi the 
Bodvj from which they proceed ; and by 
coniequence it 13 plain, that heat and light 
mull be prodigioufly ftronger at or near the 
lurface of the hot or lucid Body^ than at a 
great diftance from it ; and theretore it is no 
wonder, if the heat of a folid be very fenfi- 
ble to a hand that is laid upon its uirface j 
when the Eye placed at a alliance from it, 
cannot perceive its light. But let us bring 
this point into numbers, that we may fee it 
more evidently. It follows from Mr. Whif 
ftottt own politions, that the heat of the Cen- 
tral folid muft be fo great, even before rhe 
Comet arrives at its PerihelhUy as to a£t upon 
the Atmofphere at the diftance of loooo mUes, 
and from thence to rail'e vapours into its t^l 
for many millions more; and therefore ths 
intenlenels of its heat at that diftance, muft 
be to the intenfenels of the heat at the di- 
ftance of ten miles, tor eicample, as the 
fquare 
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fquare of ten is to the fquare of 1 00000 
miles, that is, as one to loooooooo. If 
therefore the heat of the Central folid at the 
difbince of looooo miles had any fenlible 
efied: upon its Atmofbhere, it muft be prodi- 
gioufly ftronger at the diftance of ten miles, 
and dierefbre cannot be fuppofed to be with- 
out light. 

He ailows the Sun to fliine thro' the At- 
inofphere of the Comet, whilft it remains 
fech : But then upon the Commencement of 
the Creadon, when it began to move in a 
Circular Orbit, it loft its peilucidnefs, and 
isecame a dark and opake fluid. How this 
ifaould come to be I know not, nor can I 
difcover, why upon the change of the Co- 
met's Orbit from an Ellipiis to a Circle, its 
Atmd|ihere ihould be likewife changed on a 
fiodden from a dear and tranfparent fluid, to 
a dark caliginous one. Immediately before 
the chanee of the Orbit, even after it had 
defcendc^ fit)m the cold Regions beyond 
Smumj he allows its Atmofphere to have been 
£) bri^t and diaphanous, as that the Central 
iblid might have been feen thro' it. It muft 
"be then a miracle and an unaccountable one / 
too, that could have caufed fuch an imme- 
mat deurkneis. It was alfo objefted to him, 
fSm, his denfe and heavy fluid, could not be 
At Mofaical'Abyfs; for it was at flrft dark, 
flod afterwards enlightned, .whereas his new 
Jlbyfs after it was once dark, never again be- 
came 
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came vifiMe, being always covered with an 
opake Cruft. Here he owns, that the word 
Abyfs is not to be reftrained to his denfe 
fluid, but that it comprehends all that hetero- 



geneous and hitherto muddy fluid, which was 
beneath the Earths future lurface, where the 
Speftator in the Hillorical Journal of the 
Creation, is fuppos'd to have been. 

But 1 delire him to tell us, whether this 
muddy fluid was afterwards enlightned i 
whether the fame colle£tion of Opake ana 
Earthy Corpufcles which produced a dark- 
nefs on the furfece of the denfe and heavy 
fluid, would not create alio a thick darknefs 
upon the furface of the muddy one ; whether 
this darknels would not continually encreafe, 
as ihofe Earthy and Opake panicles came 
clofer together, and when at lafl: they fell up- 
on, and encloled this muddy fluid, and 
fcmi'd a Cruft (according to him) of 60 or 
70 Miles depth, whether they would not ex- 
clude the light from it lor ever. 

I had urgd to him, that 'twas faJd in Scri- 
ptuie^DarAHefs was iifsn the face or the exterior 
liirface :f the Jihyfs., and that afterwards there 
was light upon it. Now if Mr. Whijion can- 
not Ihew us clearly an Abyfs from his prin- 
ciples, whofe exterior furface was firft dark, 
and afterwards luminous, I hope he will grant 
that his Theory is not confcrm'd to the Mo- 
faick Hiftory. 

Another 
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Another Argument againft the Theory, 
was to this parpofe. If the Earth was form a 
by the principles of Mechanifni out of the 
Atmofphere of a Comet, we muft allow the 
whole fubiidence to be as leifurely, and to 
proceed by the fame fteps that the violence 
of its heat decreafes, which would not then 
(as he would have it) be conipleated in lix 
Years, nor indeed in as many Uenturies ; and 
the Opake pans would take fo much time in 
defcending and compoling the Cruft of the 
Eanh, that the Sun would always illuminate 
(at leaft the upper Regions of its Atmofphere) 
as freely as it does the whole Atmofphere of 
Comets, while they are within our Obferva- 
uon. He allows this to be an Argument of 
good force, and to deferve confideration ; and 
he tells us, that if Comets were obferv'd to 
have no Atmofphere after their return from 
the Regions beyond Saturn^ before they ar- 
rive at their Perihelia again, then indeed this 
reafoning were unavoidable; but feeing the 
contrary is evident from Aftronomical Obfer- 
vations, it cannot zStSt his Hypothecs. If 
he had deny'd any Propofition in my Argu- 
ment, or any confequence drawn from it, I 
iboold have known what reply to have made j 
but I cannot apprehend how this Obfervation 
fljxxi Comets does in the leaft affeft my Ar- 
gument, nor imagine to what purpofe it was 
brought in here, but to amufe fome thought*- 
Jds Reader. 

He 
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He tells us farther, that the Laws, Proper- 
ties, aad Operations of Bodies, which we 
find eftabltftied here on Earth, do not univer- 
ially obtain in the Atmofpheres of Comets. 
This I own to be an Anlwer, not only to 
this oite Argument, but to all that can be faid 
againit his Theory. But may not any other 
Theory be defended at the fame rate ? Might 
not Dr. Burnet have maintained his Theory 
this way ? And when it was objected againft 
it, that heavy Bodies, fuch as Earth, Clay 
and Stones, could not fwim upon Oil or 
Water, would it not have been eafy for him 
to have faid, that Bodies had then other 
Laws, Properties, and Operations, than they 
have now, and that it was at that time the 
Law of Nature, that the heavieft Bodies 

■ ihoujd fwim uppermoft, and the lighteft lall 

■ to the bottom? Tho' one would think, that 
W it were as impoffible that there (hould be 

fuch a Law of motion, as thac a Propolition 
in Euclid Ihould be ialfe. If the Laws of 
motion were arbitrary and changeable, why 
ftiould the Mathematicians pretend to demon- 
ftrate them as necelTary confequences from 
their principles? Let us fuppole a l^effis in 
one of Mr. IVhifton's Comets, and two pow- 
ers apply'd to its Brachia., upon which they 
a£k perpendicularly, lb that tne powers be to 
one another in a proportion reciprocal to 
the length of their Brachia. It is aftually 
impoffible but thefe two powers muft aft 6- 
quaily 
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quallV) the one againft the other, or that 
one o{ them unaflifted by any other caufe, 
fliould be able to move tne other againft its 
dire£):ion : Since efie&s muft be always pro- 
portional to their adequate caufes. And yet, 
according to Mr. WTbifions pofition, this Law 
of Nature perhaps is only true in our Earth, 
and not in any Planet or Comet whatfoever. 

By this Anfwer Mn Whijion has granted 
me all that I deligned to prove, viz. That 
the Earth was not formed according to the 
known Laws of Mechanifin, but by the effi- 
cacy of the Divine Spirit v/hich mov'd upon 
the fiice of the Waters. 

It was faid in the Remarks, that there is 
no need of a hot Central folid, to folve the 
origin of Springs, and fuch other Ph^fnomena 
of nature ; they being better accounted for 
by other means. To this it is anfwered, that 
the reality of an internal heat within the 
bowels of the Earthy is a matter of fa£V, and 
muft be accounted for whatever becomes of 
Springs. I always allowed an internal heat, 
Iwt thought it might be accounted for with- 
out a hot internal folid; and I refer him 
to what has been faid upon this fubje£b, in 
the Examination of the Refleftions on the 
theory. 

Mr. Whiftm thinks, that the account^ I re- 
fer to for the origination of Fountains is not 
id univerfal, as to ftand in no need of fubter-^ 
raneous vapours; But lince he has given us 

Y no 
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no reafon for this thought of his, 1 need fay 
no more' to it, but that I think otherwife \ 1 11 
am fure it is evident by Calculation, that the I 
Vapours raifed by the heat of the Sun from 
the Sea, are alone fufiicient to ferve all our 
Rivers and Fountains with Water. And na- , 
ture never makes ufe of two diftin£l caufes 
where one would do j for then the efie& j 
would be greater than it ought to be. 'I 

I told him, that he receded without necef- 
fity from the literal fenfe, in fuppofmg, that 
the formation of the Sun, Moon and Stars, 
mention'd in the firft of Gem/is. is to be only i 
underftood of their being made vifible, and 
of their appearing to an eye placed in the 
Earth. But lince he defires to know my rea- ,, 
fons for this opinion, I muft tell him, that his ., 
interpretation ieems to be exrreamly forced, J 
and no way agreeable with the defign of the 'J 
facred Pen-mon. Mofes'^ narration is plain 
and fimple, and throughout the whole, he J 
does not affeft to fpeak either Metaphori- J 
cally or Allegorically j but he delivers it as 
certain matter offaft, which we are firmly to 
believe. He plainly mentions the Creation 
of the Sun, Moon and Stars, and makes the 
produfilion of them a diftinft days work by 
Its felf; In exprefling their formation, the 
fame word syj?*! (and ke made) is ufet^ that 
is found afterwaras in the ijth verfe, where 
there is an account given of the produ&ion of 
beafts \ and thereibre M{es feems to have de- 
iiga'd 
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Ikn'd that the word Ihould be taken in both 
p&ces in the fame fenfe. Beiides all this, it 
13 certain^ diat Mfes did not fpeak of things 
&8 they appeared, or would have appeared to 
an Eye placed in a muddy fluid, fince there 
was no one then in being to whom they could 
have appeared. 

From all thefe confiderations, I think it 
evident, that it was M^'es^s intention to be 
underftood in a real and literal meaning. J 
defire Mr. Whifton to confider what is faid 
more at large upon this fubje£b in the Exami- 
nation of the Refle&ions on the Theory. 

But after all, I do not fee that Mr. Whifton's 
reaions prove any impoflibility in Mfes s ac- 
count of the Creation ; all that I think he 
proves in his long difcourfe is, that the plain 
and fimple account that Mofes giv^s us, is not 
agreeable to his Theory, to his way of think- 
ing, or to the method by which he would 
have the World produced. 

His Theory uippofes, that the Sun upon 
the fecond day before it became vifible, raifed 
as many Vapours jfrom the Earth, as were fuffi- 
ciem to fill all the Seas, Lake^ and Rivers that 
were in the Primitive E^rth. Here,I thought he ^ 
^gn'd a caufe no ways proportional to the 
effi£L For fince the Sun even when it fliines 
very ftrongly and dire£kly upon our Ocean, 
does in a whole year raife but the thoufandth 
part of our prefent Ocean into Vapour, how 
can it be fuppoied, that it could raife as much 

Y a Vapour 
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' Vapour in that time, as would fill che Seas, 

Lakes, and Rivers, of our Priiuitive Earth, 

when all the while it was not vilible, but ob- 

fcured by a dark and thick Atmofphere, by 

r«iiie. which the power of its beams mull be ex- 

t»S- 9- treamly weakned. In anfwer to this, he tells 

us, That he does not fjippofe that all the 

i "Water that wa3 in the Seas, Lakes and Ri- 

J ver6, of the firll "Eaith, made above the 

thoufaudth part of our prefent Ocean, which 

he thinks might have been eafily exhaled by 

Lthe Sun in ene halt year. 
Now I would have him to confider this 
Obje&ion a little further, and he will find 
that it is not fo light as he imagines it is: he 
knows that there inuft be a certain proportion 
betwixt Land and Sea, diat the ground may 
be fuBiciently lurnilhed with rains and dews: 
for the quantity oi Vapour that is raifed firom 
Water, all other things being alike, is always 
in propurcion to the fur&ce of the Water, 
and if the lurface ot our Sea were, ^or ex- 
ampk^ but the thoufundth part of what it is 
now, there would in that cale be raifed but 
the thoufandth part of the Vapour from it, 
that is at prefent raifed from thence : and bc- 
caufe the dry Land by fuch a fuppolition 
would be near double ot what it is now, it 
follows from thence, that any particular piece 
of ground would not have much above one 
part of two choufand of the rains and dews it 
has at prefent. So that if this had been the cafe 
of 
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of the Primitive Earth, it muft have been abfo 
lutely barren and unfruitful : But if that can- 
not be allow'd, it is evident, that there muft 
have been a much greater Sea there to make 
it habitable, than what Mr. Whifton fup- 
poles. 

But if after all the Antediluvian Sea had 
been form'd only by the railing of Vapours 
by the Suns heat for one half year, I do not 
fee how it could have amounted to the ten 
thoufandth part of our prefent Ocean. For 
it is known, that a few Clouds will more ob-* 
fcure the light of the Sun, and by confe- 
c][uence diminilh its heat in the fame propor- 
tion, than if nine in ten parts of its Disk 
were obfcur'd by an Eclipfe : however, I will 
only fuppofe, tnat its heat was but juft as 
much diminifhed by the thick Atmofphere 
Mr. Whifim fpeaks of^ (which had perfeftly 
darkned and obfcured his body for more than 
two years) as it would be in an Eclipfe, 
where nine ten parts of its Disk were ob- 
fcur'd; and then tne number of Rays produ- 
cing heat in any part, being but a tenth part 
of what they are now upon us, they would 
not raife above a tenth part of the Vapour that 
could be raifed by the free and open aftion 
of the Sun. But the Sun when it now a6ts 
upoQ us freely, raifes not much above one 
thoufandth part of the prefent Ocean into Va- 
pours; therefore it is evident, that in the 

Y J othef 
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other cafe it could not raife much above die 
ten thoufandch pare of the prefent Ocean, and 
a Sea only formed from thofe Vapoursi, would 
be little better than nonje at all. 

But allowing ic polfible in the manner Mr. 
Whifton contends tor, allowing him too, that 
this fmall ftock of Waters was fufficienc tor 
the necelhties of the Earth ; yet after all this 
way of forming the Primitive Sea is by no 
means agreeable to the account given us by 
Mofes, Where we arc told, tMt God divided tht 
waters "which were under the Firmarmnt from tht 
Witters which leere above the t'lrmaviettty and tht 
■ajotcrs under the heavens he gathered together in- 
to etic phiey and the gathering together of the 
•enters calkd he Seas. But Mr. Whijion tells 
us, the Sea was made by thofe Waters chat 
were raifed into Vajwur by the heat of the 
Sun, that is according to his interpretation, 
by the Waters above the Firmament, which 
ia Jireftly coniriiry to Aitfcs's, account, who 
fays, it was made by the gathering together 
oi the Waters under the Firmament. It 
muft be ftrange turning and wrefting of 
words, that will bring both thefe ways to 
agree. 

Belldes, if the Sea were formed as the 
New Theory fays it was, the dry Land.muft 
have appeared immediately upon the railing 
of the Vapours, whereas, according to Mofes, 
it did not appear till after the formation of 
the 
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rhe Sea. It is plain then, that this Theory 
of the Sea given us by Mr. Wloifton^ is in 
every circutnrtance as inconliftent with the 
holy Hirtory, as 'tis with Reafon and Philo- 
f(^hy. 

Mr. WlsiJfoH acknowledges, that my reafon- 
ing againft his third Hypochefis of an only 
annual motion of the Earth, before the Fall, 
is ftrong and forcible, and therefore he has 
been pleafed here to invent another Hypothe- 
lis to fupport the tbrmer, by which he hope* 
to remove all the difficulties that were railed 
againlt it ; viz. That the Earth did not r&- 
voive in a Circular Orbit till after the Fall, 
but in a moderate KUtpfe. I ihall not trouble 
my felf with new anfwers as often as he 
dunks fit CO contrive new Hypothefes, and 
therefore will only give this reply at prefent, 
that it will fcarcefy be aUovved, that but one 
half of the Primitive Earth was habitable be- 
fore the Fall, as it muft be by fuch a fuppoli- 
tion. We know, the more Hypothefes any 
Theory is clogg'd with, the more precarious 
it looks ; fuch of them efpecially as do not 
naturally refult from the whole Theory, but 
are only introduced to remove fome urgent 
dUEculty, are generally thought leaftofall to 
deferve any credit. One of the great Beau- 
ties of the Theory was, That alioon as the 
Comet was turned into a Planet, it had a 
Circle for its Orbit; and tho' this beauty is 
not perfaflly fpoiled, yet its luftre f^ems to 
Y 4 be 
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be confiderably diminiftied by the new fup 
polition of his new fore of Figure call'd a'* ' 
moderate EUipfe. 

Mr. Whijioa is pleafed to take notice of a 
fuppofed miftake, he imagines I have 'com- 
muted, about the quantity of heat in the 
Primitive Earth, which I reckoned from his_ 
principles, muft have been feme hundreds of 
times greater than what is in the prefenr. 
This he fays, he is fure is a pbin erroi-y^ who 
ever it was that made him fo fure of i^ I 
am certain they have mightily deceived him. 
If he had taken the pains to confider, that the 
heat of the Sun for any fmall portion of time 
is always as a R,e£tangle, contained betwixt 
the Sine of the Angle of incidence of the 
Ray producing heat, and that time, and had 
troubled himfelf a little further to calculate 
the proportion ot the quantity of heat that 
was in the Primitive Earth upon his Hypo- 
thelis, to that which is in our prelent Earth, 
lie would ha\e found the miftake was not 
on my licle by his own. Every body 
knows, that the longer any thing is expofed 
to the heat of the Sun, the hotter it muft be; 
and this is fo manifeft, that a great part of 
our heat in the Summer arifes only thro' the 
length of time the Sun Ihines upon us. For 
if our Summer and Winter days were each of 
them twelve hours long, the heat in Summer 
would be to that in Winter, in proportion 
little more than three to one, (their dinerence 
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in that cafe ariling only from the more dire£t 
aftion of the Sun in Summer than in Winter) 
"whereas, in rhe prefent cafe, our Summers 
lieat is to our Winters heat in a greater pro- 
jortion than that of feven to one. 

It was obje£ted againft the New Theory^ 
that a Comet coming near the Eanh could 
not produce any tide in the Abyfs below the 
Water, becaufe it was clofely Jhut up by a 
thick and fplid Cruft, that preifed fo clofe 
upon it as to leave no fpace, at leaft, not 
fuch a confiderable one, as would make room 
for any confiderable commotion of the Wa- 
ters. In anfwer to this, he tells us. That he 
wonders how I come to imagine the Orb of 
Earth to be fo compa6t and folid a Sphere, 
as to be able to overcome the great impulfe 
the Abyfs would make upon it, at the ai>- 
proach of the Comet. We may eafily con- 
ceive this to be no Argument, it we conlider, 
that a tide is nothing elfe but a great agita- 
tion or commotion of the Waters, anfing 
&om the attraction offome great body pla- 
ced near it i and becaufe the velocity of the 
Waters produced by this attraction, is at firft 
infinitely fmall, their force upon any other 
body mult likewife be infinitely fmall in com- 
parifon of what it will be atter the Waters 
have acquir'd a certain determinate velocity. 
For as in a heavy body its velocity or force 
by which it endeavours to defcend, is at firft 
infinitely fmall in propoicion to that which it 
^^M.T acquires 
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acquires in any determinate time ; fo here, it' 
we fuppofe the velocity impreired on the fluid 
by the attracting body to be always in pro- 
portion to the time» and at the end of any 
determinate time [jR^. jo. Plate X.] A a 
in which it has moved, it has acquired the 
velocity BC: After the firft inftant of time 
A </, its velocity was as de; and becaufe 
A B 18 infinitely greater than Arf, it is plain 
Jrom thence, that B C muft be infinitely 
1 greater than lie^ that is, the force or impref- 

L fed motion upon the fluid after it has moved 

I in the time A B is infinitely ftronger than it 

■ was in the beginning of its motion. 

I Let us now apply this to the cafe in hand : 

I and in the prefent Figure [F;^. ii. Ptoe X.1 

L let C reprefcnt the Central folid, ABDK! 

^^H the denfe Abyfs, F G H E the outward Crull 
^^^1 lying clofe upon it, and partly fubfiding in it. 
Hl^^ This Cruft Mr. Whifim imagines to be ioo 
miles in depth. It the Abyfs had acquired 
any impulfe or velocity by motion, and by 
that force a£ted againft the Cruil, 1 make no 
quellion but it would be able to break it and 
crack it into as many pieces as Mr. Whijion 
pleafcs. But here there is no room left for 
motion, no vacuities, or void fpaces ; wher- 
ever the fluid is attracted, its motion will be 
abfolutely reiifted, either by the fluid next, 
or a denle and folid Cruft immediately con- 
tiguous to it. The fmall cracks and fiflijres 
Mr. WhiJion mentions, would be abfolutely 
mcou- 
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inconfiderable, and the motion in them could 
not be ftrong enough to break or disjoyn b 
tMck a Cruft, whofe parts by their own 
weight, and their clofe fublidmg together^ 
would be firmly compared and united. 
Whatever the cracks and fifliires were, which 
he imagines at firft made by the Diurnal Ro* 
tadon of the Earth, in the fpace of x6oo 
years, they would come to be healed and 
made up^ lb that there would not be fo much 
as one uibiiditig column that can be fuppofed 
feparate and disjoyn'd from the reiL And 
tho' we may ftiU fuppofe fome fmaU fifliires 
in the Earth, yet he aflerts that they were 
moft in the Mountains; and therefore it is 
impolfible that the Strata could be disjoyn'd 
and fq)arated from one another by thenu 

An the tStOi that would follow from this 
attra£kion is this, Both the fluid on the Abyfs 
and the Central folid would be attra&ed by 
die Comet; but the fluid on the Abyfs beii^ 
nearer to it than the other, would be more 
ftrongly attra£led; and becaufe the folid 
Crufk by reafon of the firmnefs and union of 
its parts, cannot move &fter to the Comet 
than the Central folid does, it is evident from 
thence, that it muft be prefied only by the 
di&rence of attraSion, or by that force by 
which the fluid in the Abyfs is drawn more 
cowards the Comet* than the Central folid 
is ; and feeing the fluid has acquired no ve- 
locity or impetus by modon, it is clear from 

wha; 
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what 13 already prov'd, and by wtiat is more? 
folly dcmonftraced by Boye!/ in his 24 ij and 
26 Chapters of his Book De vi prcnjponis ; 
that the force of the fluid thus prelRng, will 
be infinitely lefs than what it would be if ic 
had acquired any determinate degree of ve- 
locity by motion. And fiuce Mr. Wbifion 
feems to acknowledge, that a great impulle of 
the fluid viould be neceffanly required to 
break and disjoyn the Cruft, the fniail tbrce 
ariling from the prefliire of the fluid, cau 
never be able to produce fo great an efFeQ. 

What Mr. IVhtftcn fays of a Fkor of e/is- 
Jffj/n'H Planks hid crofs the 7'bawes, that may 
as well be fuppo&y to flop the Tide or the 
afcent of the Waters, as the Crult of the 
Earth the Tide of the Abyfe, is 1 think no 
parallel cafe. For Lt is not the attra£tion of 
the Moon that is the iiiimediate caufe of the 
Tide in the 'fbdiiies\ but it arifcs folely from 
the check and great impulfe th.11; the Wati.Ts 
receive from the modon of the Sea, by which 
they are driven backwards with violence, 
and are made to afcend up the River and 
produce Tides. 

But if Mr. Whipn will ftill aflcrt, that the 

Strata or fubfiding Columns were feparated 

and dhjiytid like fo many loofe Planks^ (tho' ic 

coiitradicb what he has faid in another 

■- I'lnSc. place*^ yet granting that it was fo, I lliall 

''■? ''" from tnence evidently dcmonilrate, that there 

could no \\'ater aiife upon that very account 

from 
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Cx)in the Abyfs or Bowels of the Earth, as 
Hull be ihown in its proper place. 

The New Theory fuppofes, that the forty 

c3ays rain mentioned in the Hiftory of the 

Deluge, was caufed.by the vaft quantity of Va- 

j)ours that were in the Comet's taiJ, which be- 

xng very much rarify'd and expanded, would 

immediately mount up a^ain into the Air 

siter their fall upon the Earth, and defcend 

sgain in violent and outragious Rains* A- 

gainft this it was obje6i:ed, that the incredi- 

.ble velocity with which thefe Vapours de- 

fcended, and the great refiftance they met 

with in their defcent, thro' the Air, together 

with the force by which they fell upon the 

ground, muft of necellity have condenfed 

them into W'aten Here he anfwers, that 

tho' the greateft part of the Vajpours Inould 

be condenfed into Rain, yet 'us hard that I 

will not allow many of them to efcape the 

fame, enough at leaft to make a conftant forty 

days Rain: for it is ftrange to him, that lo 

thin a Body as our Air, lying in fo fmall a 

conipais about the Earth, ihould have the 

gooa luck to ftop and condenfe all and every 

part of fo immenfe and fwift a defcending 

Column of Vapours. As ftrange and hard 

«is it is, yet I cannot fee how its goffible any 

ilv)uld efcape being condenfed. li there were 

any void Canals in our Air thro* which fome 

Vapours might defcend, we might then allow 

him his Hypothefis; but fince it is evident 

from 
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fiom the nature of our Air, tliat its impofli- 4 
ble there (hould be any fuch empty fpaces, it \ 
is certain^ that there is not one of thele Va- 
pours but muft meet with Air, wherever it 
, moves in our Atmolphere, which it muft 

therefore force out oi its way ■ and becaufc it 
is fuppofed to move fo prodigioufly fwift a» 
to delcend 8(5o miles in a minute, the refi- 
ftance it wil\ meet with from every particle of 
Air mull be vaftly great, and muft therrfbre l 
neceliarily condenfe it. ' 

PBut if I fliould allow him that thefe Va- 
pours were not condenfed in their defceni 
thro' the Air, yet to imagine that they IhouH 
not be condenfed when they fall with fo 
prodigiotis a fwiitnefs (aa he allows them) 
upon the Earth, Water, or ajiy other thing ! 
that will flop their motion, is fuch a fancy as i 
needs no confutation : if they had fuch a \ 
ftrange velocity as he fpeaks of, they muft pe- j 
netrate and deftroy all Humane and other 
Animal Bodies, fo that fuch a fhower as this 
one day, would have done the buiinels of a 
Deluge, and there would have been no occa- j 
lion lor other thirty nine days Rain. i| 

But after all this, Mr. Wkifim grants, that { 
the Vapours might be condenfed in their fell : 
but yet he fays, that their heat which at firft 
rarify'd them, and had continu'd their ex- 
pannon in the Comets tail, would immedi- 
ately after their fell rarify them again, and 
raife them into new Vapour. But if fo, I 



k 



Oft Mr. WhiftonV Ne^ Theory. ^^^ 

cannot fee hoiv tUs will anfwer the account 
that Mffes givee us of the Deluge, For he 
tells us, that the encreafe of the Waters was * 
gradual , and jproduced m a great meafure 
by forty days Rain; and that they continu«» 
aUy encreafed and prevailed upon the Earth 
for the fpace of 150 days: whereas by this 
Theory, the Deluge muft have hapned all of 
a foddain : according to it, the very firft day, 
all the Waters that came from the Comet 
muft have fall'ii upon the Earth, and by con- 
iequence the Waters that were raifed from 
the Abyfs, muft have immediately afcended ; 
fp that if this Theory were true, the Delude 
muft be accomplilhed in one day and not m 
150; for as to the Vapours which were raifed 
and continued to &I1 iot forty days, Tunlefs 
the water was very fcalding hot indeed) that 
would be very inconfiderable, and would ra- 
ther diminiih than encreafe the quandty of 
Waters upon the Earth, untill they again de* 
fcended in Rain. 

I come now to confider the way Mr. JFi&/- 
Jt<m raifes the Fluid from the Abyls. He fup* 
pofes, diat the great weight of the Water 
which lay upon the Cruft, would deprefs it 
and make it fink deeper into the Abyls, and 
by that means force and fqueeze the Fluid 
thro' the fiflures and cracks of the Earth* 
But againft this I pofitively demonftrated that 
no preflure of the Fluid whatfoever, could 
make the Cruft link deeper into the Abyfs« 

la 
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[ In anfwer to this he is pleas'd to tell me, 

' That «y detnonjiration fuppofes, cither thai not 

the water on the Earth but in the FifunSy did 
cotttribute to the rai/mg of the Fluid thro' theniy 
or that the feveral Columns had free liberty^ and 
could fiibjide as far as occa/ion Jhoiild be, (which 
he has in his Book ftiewed they could not) 
or that a preffitre from a Colunm fptcifically hea^ 
vier than the Flitid, is rieceffary to raife it iip- 
■wards. Becaufe Mr. Whi^on anfwers my de- 
monftration, as if he did not rightly under- 
ftand it; I will here put it into a clearer light 
and apply it more particularly to the prelent 
cafe. 

Let AEKD \Fig. ii. Plate Xlrl repre- 

fent the Fluid Orb of the Abyfs, EFGH 

the foUd Crurt fwimming upon it, whofe 

parts are ieparaced and disjoined by cracks 

, *nd fiffures, like Jo many loqe Planks laid crtfs 

y the S'hanieSj (anci fo indeed they muft necef- 

f ^isrily he, if the Diameter of the Abyfs was 

enlarged lixteen miles, as the Theory fup- 

*■ ,pofes) it is certain, that the loofe Crufl will 

be fo £iT immerfed in the Fluid of the Abyfs, 

or, which is the fame thing, the Fluid will 

rile fo fiir up within the filTure, till the fur£ice 

i k upon which the Crpft lyes, is as much 

firelled by the weight of the incumbent Co- 
umn as the furface i h a.% the fame diftance 
from the Center, i§ by the weight of the iih 
cuinbent fluid j that is, the Huid mnib mufl 
prefs as much upon the furtace ; h, as the for 
114 
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lid Cruft does upon the reft of the furface of 
the fluid. 

Let us next imagine all this Croft over- 
flowed with Water j and becaufe Water can- 
not lye upon the Cruft till the fiflures are firft 
entirely hlled, the water muft defcend thro' 
them, and prefs upon the furface of the Abyfi 
that lyes within them. Now if the prefliire 
of the water which lay upon m ^[Fig. 23. 
Plate XL 3 the furface of the Abvfs within 
the fiffure, were exafitly equal to tne preffurc 
of the water which lay upon the Cruft, the 
furfaces / k and / h being equally prefled, 
the parts of the fluid would ftill remain in the 
fame pofition. But here in this cafe the fur- 
lace i h in the Abyfs bebg prefled with a 
deeper Column of water than that which 
prelles upon the Cruft, the weight or prefliire 
of the water upon it, will be greater than 
the weight or prefliire of the water that lyes 
upon the Crui^ and confequently the furiace 
i h being more prefled than the furface / lu 
the fluid m n i h will defcend further and 
raife the Cruft higher, and it will more e- 
merge out of the fluid j fo that we muft evi- 
dently fee, that by the addition of this water, 
the "Cruft inftead of being deprefled lower 
wiD be raifed higher. 

Mn Whijlon (ays, That this dem<mftration 

fuppifis that the jiverdl Columns of Earth had 

their free liberty ^ and i:ould fuhjide as far as oc* 

cafion ftHmld bey which he has Jhewed in his 
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Book they could not. It feems then that he owns, 
that the Columns would not fublide if they 
had their free liberty^ but if they had not 
their free liberty to fubfide, then he thinks 
they would fublide or fink deeper into the 
Abyfi; that is in ihort, Thofe Columns would 
not link deeper if there was nothing to hinder 
them, but if there was any thing that could 
hinder them from fmking deeper, then indeed 
they would, and muft Imk aeeper. This is 
fo llrange and furprifing a way of reafoning, 
that I fcarcely believe it could have come 
from Mr. IVhifton. It looks much more like 
the reafoning of his learned frmd. I fliould 
haie thought, that if he had been left to 
himfelf to argue the cafe, he would have 
concluded, that becaufe the Cruft could not 
fink deeper when it was left at its liberty, or 
when there was nothing to hinder itj It 
would have certainly fo much the rather not 
funk further, when there was an impedi- 
ment. 

1 know but one poflible cafe where the 
prellure of the incumbent fluid can make the 
Cruft fink deeper into the Abyfs, and even in 
that cafe, 1 clearly demonftrated, that the 
fluid under the Cruft could not be raifed fo 
high as to fpread its felf upon the furface of 
the Earth. But becaufe Mr. Wbijion has not 
taken any notice of this cafe, nor anfwered 
any thing to the Calculation that I had from 
thence deduced, 1 will here repeat it more 
clearly. 
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clearl>r« Suppofe AB CD rF/^.24. P/^^^XIL] 
a Cylindrical Vefiel halt fiul of water^ in 
which let there be put a wooden Cylinder, 
which is exaftly adapted to the fides of the 
Vefiel^ fo that no fluid can defcend between 
the ikie of the Yeiiel and the Cylinder. It 
is evident^ that if there were no holes in the 
Cylinder, it could not in this cafe be any 
ways deprefied under the fur£ice of the water, 
nor could it link into it, if never fo great an 
additional weight were lay'd upon it * but the 
Baie of the Cylinder would lye immediately 
on the furface of the fluid. 

Let us now ikppofe this Cylinder bored 
with holes parallel to its Axis, then ind$;ed 
it would iink io far within the fluid, till the 
water within the holes came to be of iiich a 
height, as to prefs as ftrongly upon the fluid 
unoer them as the folid Cylinder does upon 
the fluid under it, and there it would reft at 
the height, for example, of half the Cylin- 
der, if the water were twice as heavy .as the 
wood. Let us fuppofe in the next place, that 
there were long Tubes fixed in the holes to 
preferve the fluid, which is to be poured after- 
wards above on the Cylinder from running 
into the holes, and then let Oil or any other 
ftiid tighter then wood, be poured on as high 
as the very top of the Yeflel: this Oil woald 
indeed pros upon the Cylinder, and make it 
fink deeper into the fluid, which would rife 
up withm the holes till it pre^d aa ftrongly 

Z 2 upon 



^H 340 ^ Defeme of the Remarks 

^^H upon the {iirface of the water under it, as the 

^^^ Oil and Cylinder both together do upon the 

^^^ fur&ce ot the wacer under them. Now in 

^^^ chis cafe, Hnce the water is of a greater in- 

^^^^ teiilive gravity than both the Cylinders of 

^^H Wood and Oil^ it is evident, that it is im- 

^^H poHible the fluid within the holes can rife fo 

^^^V high as [he top jn ff, for then the fluid which 

^^^k lyes immediately under that which is con- 

^^^H tain'd within the holes and the Tube, futTer- 

^^^H^ ing a greater preliure than the reft of the 

^^^pr fluid under the Cylinder, will immediately 

^^H detcend and force that which is under the 

^^V Cylinder to afcend. So that tho' the folid 

1^^^ Body muft in this cafe fink deeper, yet it is 

plain, that none of the water within the 
VefTel can by this means be brought upon the 
furface. 

Let us now apply this to the prefent pur- 
pofe, and fee what will be the eife£t. Sup- 
pcfe ABKD \htg.z^. P/a/e XII.] a folid 
Mountainous Cruft laid over the Abyls ■ and 
let the orifices of the fiiliires be fuppoled to 
be only in the Mountains, which we may 
conceive like fb many Tubes riling up from 
the tops oi the Mountains ; and afterwards 
let there he laid upon this Crufl any load of 
Water whatibc\er, F G H for example to the 
height of two miles. 

Mr. Whifi'in fays, that ic is evident-, that the 

prejjine of iwo enitre miles Cfver each Column hf 

*"<? fi ^radigiotijly greatt inufi fquecze the J/aid 

towards 
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fipwards thro^ the fiffuns^ and thereby throw otst 
the incumbent water^ and perhaps tt felf' upon 
the face of the "Earth* But as evident as he 
fays this matter is, I muft fincerely declare, 
that I cannot fee how any fuch effeCT can fol- 
low from a prefliire after this manner. I 
hope Mr. Whtfton does not aft here like fome 
new Philofophers, who, when they are to 
deliver fome felfe, dark, or incomprehenfible 
notion, generally ulher it in with a fpeech 
about cleamefs and diftinftnefs, and tell us, 
That *tis evident J 'tis plainy 'tis detnonflrative. 
But rather than fufpeft luch dealing from 
him, I could fuppofe that the fault was in my 
own apprehenfion, if I had not demonftratioa 
on my lide, to Ihew, that from fuch pofitions 
no fuch effeft can follow. Does not he fup- 
pofe this Cruft to be compofed of Columns of 
200 miles in depth ? Did not they fubfide 
clofe by one another, and form a folid Arch 
upon the Abyfs according to him ? If fo, 
thofe fiflures and cracks upon the Mountains 
like fo many windows in a Vault, would not 
much weaken the ftrength of the Fabrick ; 
but flill it would be able to fuftain a much 
greater weight, Would not the water that 
came from the Comet immediately fpread it 
felf equally over the face of the Cruft ? And 
by this every Column would be eq^ually prelr 
fed, and therefore one could not hnk deeper 
jhan another. Whiit is it then that could 
force the fluid thro' the filliires ? However, 

2. 3 let 
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let us fuppole the preflure much ftrouger up. 
on one place thin the reft ; it" the folid Co- 
Jumn upon which this preflure lay, was clofe- 
ly united and cemented to all the other cir- 
cumambient ones, how could ic be broken oiF 
from the reft ? It is impolfible to imagine that 
the weight of the waters above it could do 
this. But if it was before feparated and dis- 
joyn'd by the Tide on the Abyfs, or any other 
caufc, would not the water run down in the 
fiflurcs which fcparate it from the reft, and 
inftcad of deprefling, elevate the loofe Cruft| 
as I have already demonftrated? 

We cannot well fuppofe this part which 
was moli prefied, if it was loofe from the 
reft, to be fo clofely joyn'd to them, as to 
leave no fpace for the fluid to defcend : For 
it would be a ftrange chance that would make 
the furfaces of the Columns fo exaftly fitted 
and adjulted to each other. Befides, if chey 
were fo, becaufe the ArLh A B is greater 
than CD, it is impolfible that in fuch a cafe 
it could defcend or be forced downwards. 
But after all, if it could defcend, I have al- 
ready demonllrated, that none of the water 
in the Ah)-fs or Bowels of the Earth, could 
by that preflure be raifed fc high as the tops 
of the Mountains, that it might from thence 
fpread it felf upon the furface of the Earth. 

If Mr. J^'hifion does not fee the evidence 

of this reafoning, I rauft leave him to be fa- 

■■ tisfy'd by his own experimetit* ; only inflead 
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of a Cylinder of Stone or Marble. I defire 
him to take one of Wood ^ and it by pour- 
ing Oil upon it, he can raife any water from 
the bottom to the fur&ce of the Cylinder, I 
will jg;ive over all reafoning upon this fubje£l ; 
but if he finds that his experiment will not 
fiicceed, (as it certainly cannot) I hope he 
win own that he is in an error y and then I 
doubc not but he will think I had reafon to 
(peak peremptorily upon this point, when I 
iaid that it was demonftratively evident, that 
by no fort of preflure of the incumbent fluids 
tne Abyfs could be forced upwards to fpread 
it felf upon the furface of the Earth, which 
words 1 do not think fit to retraft 

I have already confidered the ways Mn 
J^i/fMi'has taken to bring waters upon the 
Earth, to nuke a Deluge. Let us next fee 
bow dextrous he is in removing them. In 
f^y Remarks on his New TlbeorVj by Calcula**- 
tbn I fhew'd, that there muu have been at 
I«a|k twenty three Oceans of water, to drown 
|he £anh at the time of the Deluge. One 
would think that it were a hard task to re^ 
move fucb a load of waters MechanicaUyt 
Vet he tells us, that he thinks there is no 
manner of difficulty in it. 

In his Theory he fuppofes, that the waters 
defcended thro' the perpendicular fiilures and 
cracks, which were outlets to fo great a part 
of them befi>re j and by that means Satura- 
ted all the Pores of the dry Eanh, that waa 

' capa^ 
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capable to conrain mighty quantities of water. 
Now in the Remarks on the New Theory^ 1 
Jhowed that none of the waters could de- 
fcend thro" the cracks and filfures of the 
Earth ; tor they of necelliry inuft have been 
all full at the time of tlxe Deluge, fince water 
cannot lye upon the furface ot the Earth, till 
all the cracks, holes, and filfures in it, be firft 
billed. This is fo evident boch to fenfe and 
experience, that it is beyond all contradiftion 
true : it being as impolFible to make water lye 
on the Earth before all its cracks, pits, and 
holes are filled, as it is to make a Veflel re- 
tain water, whofe bottom is bored thro' with 
many holes. 

Inftead of anfwering this Argument, Mr. 
lf%i^ort tells us, That certainly the Pores and 
Intcrflices r^' thirty 6r forty miles of dry Earthy 
are capable of nceiving three or four miles of 
water into them, and certainly the fame Jiffttres 
that permitted the afcent of the fluids from be- 
neath before, would after the ceaftng d'that force, 
permit the defcent of the waters of the Deluge, 
and by degrees aad length of time draw them off. 

1 find Mr. Whijlon is generally moft certain, 
where other men are moft doubtful. How 
can he be cenain, or {o much as fuppofe, that 
the waters could lye above the mouths of the 
cracks and fiiliires, to the height of two miles 
perpendicularly, and none ot them run ib po 
fill them all the while? What new Laws of 
Hydroftaticks has he difcovered ? It is gene- 
rally 
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rally fuppofed to be the nature of a fluid, to 
d^fcena thro' whatever holes and fiiliires it 
can find ^ and 'till they be once fiird, it is im- 
poflible It Ihould reft above the mouths of 
chofe fiflures, efpecially to the height of two 
perpendicular miles. For fo high it muft 
have been above moft of thofe cracks, lince 
■ moft part of the Hills in which he fuppofes 
. thofe fiflures were, do not exceed above a 
miles height. Before the water could have 
rifen to fuch a height, not only the perpendi- 
cular holes and fiflures, but even tne Hori- 
zontal ones, muft have been abfolutely filled. 

I cannot therefore enough wonder, how he 
can imagine fo much water forced thro' the 
Earth upon its furfiice, and all thofe cracks 
and fiflures remaining empty all the time : I 
am furpriz'd to hear him' tell us of dry Earthy 
that was capable of receiving vaft quantities 
of water, tor 1 cannot fuppofe an Earth that 
has been watered by eleven Oceans of water 
gufliing thro' its Pores, to be very dry. A- 
nother man would rather think, that it muft 
have been very wet, for it is not to be ima- 
;ined, that fo much water could pafs thro' 
le Cruft without leaviilg as much of it felf as 
the Cruft could hold behind it, fince water 
rather than afcend will remain in any Pore or 
empty (pace that can contain it. 

iut let us now allow, that the Earth or the 
Cruft was as dry as if there had not one drop 
of water remained in it ; yet the Eanh thro' 

which 



$^6 ji Defefice of the Remarks 

which water generally can fink, is but a few 
feet ill depth ; ilie reti ol" the Crull is conv 
pofed of 3 ton^h Clay, common Stonty WhiHr- 
Jlotte^ Coaly Metallise Orcsj and the like; and 
I believe he can never perfwade Mankind, 
that there are fo many Pores in fuch heavy, 
clofe, foUd Bodies, as are capable to contain 
twenty two Oceans of water. 

£ut aicer all, let us fuppofe that the fifliires 
were empty, and that they were capable to 
receive the whole twenty two Oceans of wai- 
ter. Let us fuppofe that the water lay over 
them, without defcending into them ; that «, 
let us gra^it to Mr. IVhifion fo many impoffibi- 
lities. Yet even all tliefe fuppolitions will 
not anfwer the Phxnomena of the draining of 
the waters from the Earth after the Deluge. 
This I think I can prove eafily, fince that ac- 
cording to the Mofaical account of the De- 
luge, the waters were remov'd from off the 
face of the Earth in one half year ; whereas 
if they had been removed by the method of 
the Nm) Theory^ they could not have been 
drained from the Earth in many hundred 
years. Atid therefore upon this account Mr. 
Whiftons fuppojitions will not anfwer the Pha:- 
mmena. To Ihew this, let us fuppt^fe the 
mouths of all the cracks and fiflures to have 
been juft equal to the mouths of all the Ri- 
vers in the Earth, (the' if we confider how 
narrow and fmall they are in refpc£t of the 
mouths uf the Rivers, we cannot ailoiv them 
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to have been near fo much) It was proved in 
the Examination of Dn Burmfs Theory, that 
aH the waters that run thro' the Rivers would 
fill the Ocean, if it were empty, in the fpace 
of 812 years; and confequently, if at the 
time of the Deluge, the water descended no 
fafl^r thro^ the Silures, it is evident, that 
upon the former ^ fuppofition it would be 
812 years, before the Earth had received one 
Ocean into its Bowels, therefore it would be 
178^4 years before twenty two Oceans could 
be removed thro' thofe mlures. But let us 
now fuppofe that the velocity of the water 
defcending, was ten times greater than die 
velocity of the Rivers ; we fhall ftiU find^ 
that the waters would take 1786.41 years to run 
thro^ the.fifliires. So that altho Mr. Whifttm 
has been pleas'd to ridicule my fondnefs for 
Miracles, yet fince all the natural caufes he 
has affien'd, are fo vaftly difproportionate to 
the eTO&s produced, he may at laift perhaps 
be convinced, that the ealieu, £ifeft, and in- 
deed the only way is to afcribe 'em to Mirat* 
f les. 
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DISSERTATION 

O N T H E 

Different Figures of the 
Coeleftial Bodies 5 

AMD FROM THENCE 

Some Conje£iures concerning the Stars which, 
feem to alter their Magnitude j and con^- 
cerning Saturn'^ ^\r)%. 

With a Sumniary Expofition of the CattefiM 

and Newtonian Syftems. 

By Monf. MJUPERTUIS. 

Chap. I. 

General Confideratlons on the Figure 

.of the Earth. 

THE Earth has, from remoteft Ages^ 
been thought Spherical, notwithftand- 
ine that to cohimon appearance the Sur&ce is 
exhibited a Flane^ and partigularly in exten-. 

fivtf 
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five Flats or Seas : This Appearance can de- 
ceive none but the Vulgar j Philofophers, ot* 
a Mind with Travellers agree the Earth is 
Spherical. On the one hiiid, the Phationtem 
anling fircrni fnch a fofm, and on the other, a 
kind of Regularity, would not admit the 
leaft doabt of this Sphericity; and yet to 
confider the Thing with Care, this Notion 
of the Earth's Sphericity, is fcarce better 
founded than the notion that it is flat, from 
the common appearance which makes it feem 
fo; for tho' by Phjsnomcna we are afiured the 
Eanh is round, they do not demonftrate to ■ 
us that this Rotundity is exaftly a Sphere. 

In the year iiSya, Mr. Richer going to Ca- 
yenne^ to make fomc Aftronomical Obferva- 
tions, obferved that the Pendulum-piece he 
had carried with him, retarded conliderably 
in refpefl of the Sun's mean Motion; whence 
it was crfy to conclude that a Pendulum that 
vibrates fcconds at Paris, ought to be consi- 
derably fliortned to vibrate the fame at Ca- 
yemie. 

If we fet afide the Rcfiftance of the Air, 
(as we may without any fenfible Error) the 
Vibrations of a Pendulum that defcribes Arcs 
of a Cycloid, or what is the fame, very 
fmail Arcs of a Circle, depends upon two 
Caufes; upon the Force wherewitli Bodies 
tend to fall perpendicularly to the Surface of 
the Earth, and the length of the Pendulum. 
The length of the Pendulum continuing the 
fame. 
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fame^ the rime of the Vibtations can depend 
only on the force wherewith Bodies fall, and 
this time or duration becomes the longer the 
leis this Force is. 

The length of the Pendulom had not al- 
tered in ^ way between Paris and Ca^ 
ysnne^ for tho* a rod ot Metal lengthens with 
heat, and may acquire an increafe of extent 
by being carried to the Equator; this In- 
creafe is iiich a trifle that it cannot be fuppo- 
fed the caofe of fuch a Retardation as Mn 
Richer obferved, and yet the Vibrations were 
become flower; whence it muft neceifarily 
have been, that the Force whereby Bodies 
are urged to fall, was become lefs; the weight 
of one and the fame Body was then lefs at 
Qmnne than at Paris» 

xhis Obfervation was perhaps more extra- 
Ordinary chap any that had been propofed by 
this Voy^j it was plainly underftood to be 
conform^le to the Theory of Centrifiigal 
Forces, and to be what, as we may lay, 
ought tt) have been forefeen. 

A fecret Fdtcc, we caH Weight or Gravity y 
attra8ts, urges or impels Bodies towards the 
Center of dbte^Eaith: this Force, if fuppofed 
to be every where the fame, would make the 
Earth a perfefic Sphere, if it confifted of a 
Fklkland Homo^neous Subftance, andv^d 
of Motion; fbr it is evident that for each 
Gdlittnn ef tMB Fluid, tsdcenfrom die Clentef 
to the Sur&ce, to be in a^quilibrio with the 

reft, 
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left, it would be necefiaryfor it to be of equal 
weight with each of the rell; and Matter 
being fuppoled to be Homogeneous, it would 
be neceliary for thefe Columns to be of equal 
lengii to make them of equal weight. Now 
it is in the Sphere only that this Property is 
to be ibund ; the Earth then would be a per- 
fe£l Sphere. 

But It is a Law, for all Bodies that defcribe 
Circles, to endeavour to fly off from the 
Center of the Circle they defcribe, and this 
their natural effort, is called their Centrifu- 
gal Force ; and we know that if equal Bodies 
defcribe different Circles in equal Times, 
their Centrifugal Forces will be as the Circles 
they defcribe. 

If then the Earth comes to revolve upon its 
Axis, each of its parts will acquire a Centri- 
fugal Force, in proportion to the Circle de- 
fcribed ; that is, the greater the nearer to the 
Equator, this Force di.v.inil!iing away to no- 
thing at the Poles. 

Kow tho' it is under the Equator only that 
this Force would make the parts fly direftly 
oif from the Center of the Sphere, while every 
where elfc it would make them fly off only 
from the Center of the Circle dcfcribed ; yet 
by decompounding thisForce,fo much the leis 
the farther it is from the Equator, it is plain 
that there is a part of it which always tends 
to hurry the Parts of the Fluid from the Center 
of the Sphere. 

Herein 
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Herein this Force is abfolutely contrary to 
Gravity, and muft deftrov a part of it, more 
or lefs, according to thefr proportion to each 
other. The Force then wnich urges Bodies 
to &11, or Gravity, being unequally diminiih-> 
ed by the Centritugal Force, it will not be 
the fame every where, and will ever be the 
greater where the Centrifugal Force is the 
leaft. 

We have feen it is under the Equator that 
the Centrifiigal Force is greateil; and there 
it muft confequently be, that Gravity fufiers 
the greateft diminution ; Bodies will &31 then 
flower under the Eqadtor than any where 
elfe ; and the Vibrations of a Pendulum muft 
be retarded in proportion as it is removed 
towards the Equator, and thus Mr. Richer's 
Pendulum, removed from Paris to Cayenncj 
which is but 4^ 55"^ from the Equator, muft 
have gone flowen 

But the Force which makes Bodies &I1 is 
the very fame that makes them heavy ; and 
not being the fame every where, it £>llows 
that all our fluid Columns^ if they are of e-> 

!iual length, will not weigh every where a- 
ike ; the Column that correfponds with the 
Equator, will weigh lefs than the Column 
that correfoonds with the Pole ; in order 
therefore for the former to be in sequilibrio 
with the latter, it would be neceflary for it 
to contain a greater quantity of Matter ; it 
ought to be longer. 

A a The 
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The Edrth then will be higher at the Equsi* 
tor than at the Poles, and the more oblate 
towards the Poles, the greater the proponion 
of che Centrifiigal Force; or, in other words, 
the Earth will be fo much the more oblate, 
the more rapid its revolution is about ica 
Axis, for the Centrifugal Force muft encreafe 
with this Rapidity. 

But if Weight or Gravity were uniform, 
that is, the fame at all diltances from the 
Center of the Earth, as Htiygeas fiippoled, 
this Flatning has its Bounds. He oas de- 
monrtrated That if the Earth moved about 
its Axis feventeen times falter than it doe^ 
it would receive the greaieft Oblatenefs pol- 
fible, infomuch that the Diameter of the E- 
quator would be double of the Axis. A 
llill greater degree of Rapidity in the motion 
of the Earth, would produce a Centri&gaL 
Force fuperior to Gravity,and the Parts would 
difperfe. 

H/ifgetis did not ftop here; having deter- 
mined what Proportion the Centrittigai Force 
has to Gravity, under the Equator, he inve- 
ftigated what muft be the Figure of the 
Earth, and found chat the Diameter of the 
Equator muft be to the Axis as J78 to 577. 

Sir Ifaac Nevnon depending on a different 
Theory, and confidering Gravity as the EiTeSt 
of the Attraftion of the Parts of Matter, 
does not determine the Figure of the Earth 
Tn general, and only afcercains the Propoi- 
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ticii between the Diameter of the Equator 
and the Axis, which he findfi to be as 230 to 

229. 

Herman alfo has examined into the Figure 
of the Earth by the Hypothefis of a Gravity 
proportional to the difbince from the Center. 
and jfound that the Earth muit be an Ellipfoid 
whofe Equatorial Diameter is to its Axis as 
^^289 to 1/288 J in which he agrees pretty 
nearly with Huy^s. 

None of cheie Meafures agree with that 
a&uallv taken by Caffini and Maraldi ; but if 
from tneir Obfervations, the moft famous per- 
haps that ever were made, it follows that the 
Earth, inftead of being an oblate Spheroid 
towards the Poles, is an oblong, tho' this 
Figure feems to be repugnant to the Laws of 
Slatics I we (hould fee this to be an abfolute 
Impolfioility, before we cavil with fuch Ob- 
(ervations. 

In the feveral Calculations we juft now 
mentioned, the Earth was confidered as com- 
pounded (A an Homogeneous and fluid Mat- 
ter ; and in this Cafe would moft certainly be 
an oblate Spheroid at the Poles : but fucn an 
Homogeneity may not be in the Matter 
which forms the Earth ; and for that Reafon 
it is of a diflferent Figure. 

I witt not here examine into the Manner 
how de Addiran thought we might be (ure the 
Earth is on oblong Spheroid at the Poles ; it 
has been fufficiently difcuiled in the Me- 

A a 2 moirs 
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moirs of the Academy*, and the Philofophi- 
cal TranfaQionsf. 



Chap. II. 

A Metnphjjical Difcourfe on At- 
ira£fio». 

IPropofe here to offer fome probable Con- 
jeftures, whereby to explain how it hap- 
pens that the Stars feem fomecimes to increal'e 
and decreafe in Magnitude : how new Stars 
feem fometimes to be lighted up in the Hea- 
vens, or old ones to go out ; in a word, how 
a Ring like Satttnt's may be formed around a 
Planet. 

Thefe Pk^fiomena are, as we may fay,' no 
more than the Corollaries to the Problems 
whereby I demonftrate the Figure which 
muft be aflijmed by a Mafs of fluid Matter 
revolving about an Axis, or a Stream which 
circulates about an Axis taken out of itfel£ 

Thefe Forms depend upon the Gravity of 
the parts of thefe Fluids, and their Centri- 
fugal Force. Philofophers are perfe£tly a- 
greed as to what concerns this lafl: ; but they 
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vary from each other on the Subjeft of Gra- 
vity. 

Bodies that revolve inceflantly endeavour 
to efcape in the Tangent of the Curve they 
defcribe, and this their effort is called their 
Centrifugal Force. 

As for Gravity, fome look on it as the 
Efied: even of the Centrifugal Force of fome 
Matter, which circulating about the Bodies 
towards which others gravitate, impels or 
forces them down to the Center of its Circu* 
lation ^ others without diving into the Caufe, 
reckon it to be a property proportionably in- 
herent in all Bodies. 

Tho' the Mathematical Solutions of the 
Problems in this Tra£):, bear no relation to 
the nature of Gravity; yet as the Applica^- 
tion I make of them to the Phtcnomena of 
Nature, depend in fome fort thereon ; it may 
be proper to touch a little on it here, to fhew 
how jSr our Explications may extend, ac* 
cording to the different Ideas we may have 
of Gravity. 

It is not £)r me to pronunce upon a doubt 
which divides the greateft Philofophersj but 
I may have leave to compare their Notions. 

A Body in Motion, meeting with another 
Body has the Power to move it. Upon this 
Principle the G^rfg/iiwiJ endeavour to explain 
every Thbg, and to evince that even Gravi- 
ty is but coniequential thereto. Their Sy-? 
ftem has, in this, the advantage of Simpli- 

Aa 3 city; 
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cUy ; buc itmaft be coofefled that great Ob- 
jeaions are ftarted againft it, and occur id 
our Refearches by this Syllem. 

Sir (faae NevJtoH not latisfied with the Car- 
U/ian IJoftrine, which accounts for every 
wing by Impulllon only, difcovers anothei 
jiftive Principle in Nature, meaning that the 
Fans of Matter gravitate cowards each othet 
Thi3 principle kid down, he wonderfiilly un- 
f&vels every Ph^emmtnon', and the more we 
pojfue him, the deeper ao we dive into hb 
Syftem, and the mure docs it fcem to be coo- 
firmed. But beiides that the foundation of 
this Syftem is lefs limple, in that it fuppofes 
two Principles; a Principle whereby Bodies 
at a Diftance a£l upon each otlier, appears 
bard to admit. 

The word AttraSIon has chafed the Minds 
of Men; many were alraid of feeing the 
Doftrine of occult Qualities revived again in 
Philofophy. 

But to do jultice to Sir Ifaac-, he never 
thought Attraction to be explanatory o£ the 
Gravitation of Bodies towards each other \ 
he often takes notice that he ufed that Term 
only to exprefe an Effe£t, not a Caufe ; that 
he applied it only to aioid Syftems and Ex- 
planations \ that poilibly this Tendency might 
be caufed by fome fubtile Matter which might 
emanate from Bodies, and might be the Et- 
fe£t ot an actual Impulfion j buc be ic what it 
would, ic was cenainty a primary Efle^t, 
whereby 
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whereby might be explained all the fubfe- 
quent ]^if&£b dependant thereon. Every re- 
gular ^StBiy may, tho' its caufe be unknown, 
be the objed: of Mathematicians; becaufe 
whatever is fufcipient of More or Lcfsy is 
within their Sphere, be its Nature what it 
will ; and the Ufes they make of it wUl be to 
the Bill as demonftrative, as the Applications 
they may make of Objecb whole Nature 
ihould be abfolutely known. If we were al- 
lowed to treat on fuch only, the Bounds of 
Philofophy would be ftrangdy narrow. 

Gaiikoy tbo' ignorant of the Caufe why 
Bodies gravitated towards the Eanh, has 
nevtrtheieis obliged us with a very fine and 
certain Theory upon this fame Gravitation, 
and explained the Phenomena thence arilinj 
If Bodies ftill continue to gravitate towan 
^ch other, why may we not invefti^ate the 
Effefts of this Gravitation, without diving in- 
to ^he caufe of it. Our whole Buiinefs will 
then be to enquire whether or no it be true 
that Bodies have this Tendency towards each 
other ; and if we find the thing to be a &6fc, 
let that content us for our deau&ions with 
refiie& to the Phenomena of Nature ; and let 
us leave it to fublimer Philofophers to fearch 
into the Giufe of this Tendency. 

And this to me feems to be rather the beft 
way, aa I believe it in vain for us to trace up 
to the primary Caufes of Things \ and that 
"we are unable to comprehend in wha( manner 
3edi^ a^ upon each othert 
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But fome of chofe who reje£V AttraStioii, 
look upon it as a Metaphyfical Monfter; and 
believe its impoilibilicy lo fully proved, thai 
however Nature might feem to favour it, it 
were better to acquiefce in a total Ignorance, 
than to make ule of fo abfurd a Principle: 
let us fee therefore if Attra£tion, tho' conii- 
dered as a Property in Matter, implies any 
Abfurdity, 

If we had perfeft Ideas of Bodies; if we 
well knew what they are in thenifelves, and 
what their Properties ; bow, and in what 
number refident in them ; we ihould be able 
to pronounce whether or no Attraction is a 
Property in Matter: But we, fo tar from 
being fuiEciently informed ; know Bodies 
but by fome Properties only, without the Icaft 
knowledge of the Subject in which thefe Pro- 
perties are reunited. 

We perceive fome different Aflembl^es 
of thefe Properties ; and this fuffices for our 
Ideas of fuch and iiich particular Bodies; we 
go a ftep fiirther; we diftinguiih different 
Orders or Clalfes of thefe Properties. We 
obferve that while fome of them vary in dif- 
ferent Bodies, others of them are always the 
fame, and thefe therefore we efteem as th& 
primordial Properties, and as the Bafes of 
the reft. 

The leaft Attention will conclude that Ex- 

fenfion is one of thefe invariable Properties. 

Jp is & Hniverial in all Bodies, that I am ape 

(0 
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to think the other Properties cannot fubiifl 
without it, and that it is their Support. 

I find alfo that there is no body but is fo» 
lid or iitipenetrable ; I then again look upon 
Impenetrability to be an eflential Property c^ 
Matter. 

But is there any neceflary Connexion be- 
tween thefe Properties ? Could not Extenfion 
fubiifl: without impenetrability? Ought I to 
ibrefee by the Property of Extenfion, what 
other Properties ihould or would attend it ? 
This is what I can by no means apprehend. 

After thefe priminve Properties of Matter, 
I difcover others, which, tho' not always pe- 
culiar to all Bodies, are neverthelefs always 
peculiar to them, when in a certain State* I 
nere mean the Property Bodies have when 
they move, of moving others in their way. 

This Property, tho lefs univerfal than the 
two already mentioned, feeing it has no re^ 
lation to Bodies but when in a certain State, 
may however be taken in fome fort, for a ge- 
neral Property relatively to that State, it be- 
ing obfervable in all Bodies when in Motion. 

But once more, is the Aflemblage of thefe 
Properties neceflary ? And are all the general 
Properties of Bodies reducible to thefe ? It 
feems to me, that it were an ill way of argiw 
ing in the Perfon who Ihould fo reduce them. 

It would be ridiculous in us if we attempt- 
ed to aifign other Properties to Bodies, than 
l^p^rience has pointed out to us; it would 

bQ 



Ffgurer oj we 

. two Bodies tend or move towards eact other 
at a dirtance, than to have them wait for the 
ftiock [0 put them in Motion. 

Another Argument that may be raifcd a- 
gainft AtcraStion is, that the Impenetrability 
of Bodies is a Property on all hdes allowed. 
This Property granted, a Body that moves 
towards another cannot continue in Motion, 
if it does not penetrate it; but Bodies are 
impenetrable, God then muft have eitabUlhed 
fome Law to reconcile the Motion of one 
with the impenetrability of both : H«re then 
is a new Law become necelTary at the Inftant 
of the Congrefs or Shock. But for two Bo- 
dies ac a dilUnccj we fee no neceffity for a 
new Law concerning them. 

This to me feems the moft folid Obje£tioa 
that can be made lo Attraftion; yet the' no 
anfwer were given to it, it proves no more 
than that there is no vifible necefTity for the 
tendency of Bodies; nor do I intend to make 
it out here, I only endeavour to evince that 
this fame Tendency is poffible. 

But. let us examine a little into this Mat- 
ter ; the Properties of Bodies are not as iw . ; 
have feen, all of the fame Order j feme of J 
them are primordial, and common to MMter J 
in general, inafmuch as they are always 1 
concomitant therewith, as Extenfion and Im* ' I 
■penetrability. 1 

Some of them are of a lefs neceiE^'kind 
01 Order, and are no more than the State it> 
whick. 
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which Bodies may happen to be, or not be, as 
Reft and Motion. 

In fliort there are Properties which more 
particularly diftinguifh Bodies, as Figure, Co- 
lour Smell, &c. 

It then it happen that fome Properties of 
different Orders are in Oppoiition to each 
other (for two primordial Properties cannot 
.be fo) the inferior Property mufl yield, and 
iGiit it felf to the moft neceflary, as incapa- 
ble of Change. 

Let us now fee what muft fall out when a 
Body moves towards another whofe Impene- 
trability withftands its Motion. Impenetra- 
.bility mufl unalterably^ fubfift ; but Motion 
which is a meer State in which a Body may 
be, or not be,and may be varied infinite ways, 
will adapt it felf to Impenetrability ^ for a 
Body may move or not move, this way or 
that way, but it mufl always be impenetrably 
the fame, and unchangeably impenetrable* 
Some Phdcnmnemn in the Motion ot the Body 
muft then arife, confequential to the fubordi- 
nation of the two Properties. 

But to argue in this nature againft Attra- 
^Q, were as if we concluded the apparent 
fb^summnon to be more neceflary than the 
primary Properties of Matter, without conli- 
dering that this Phenomenon fublifls but in 
coofequence of thefe Properries. 

What we have been faying does not prove 
.th«c is any AttraSkion in Nature, nor did I 

under- 
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undertake to prove it. My Deiigti was only 
to enquire whether or no Aciraftion, tho' 
conlidered as a Propeny inherent in Matter, 
Was metaphyiicaily impoflible. If fo it were, 
all the moft urgent Phenomena in nature could 
not obsrudc it upon the World j but if it ap- 
pears to be neither impofTtble or conrraifi- 
Sory, we may fafely enquire whether it is 
proved by Phten-miena or not. It is in the 
Syftem ot the Univerfe that wc are to endea- 
vour to inform ourfelves whether it be effe* 
ftively a Principle in Nature; to what de- 
gree it is necenary for the Explication of 
Phxnimma ; or whethg r it be neeaiefly intro- 
duced to explain what may be as well ex- 
plained without it. 

VVith this regard, I prefume it may not be 
amifs, here to exhibit a fummary View of the 
two grand Syftems which at this day divide 
the Philofopnic World; and will begin with 
the Syftem of Vortices, not barely fuch « 
Defcartes lays it down, but with all the Im- 
provements that have been offered in fiivor 
of it. 

I fliall then proceed to Sir Ifaac Ncwtim'i 
Syftem, fo far as I fliall be able, by divelBi^ 
it of the Calculations which fo difplay dtt 
wonderfol Harmony of all its parts, ana glV»' 
it fuch a convincing Force. 
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Chap. III. 

The Motion of the Planets explained 

by Vortices. 

"TV^dWw to account for the Revolutions 
\3 of the Planets around the Sun, fuppofes 
them imerged m a Fluid, which circulating 
uound that glorious Star, j&rms the vaft Vor- 
tex which ^eeps them along, juft like a 
Veflel when left to the Tide of a River. 

This Explanation, fo iimple at firft Sight, 
is liable to great ObjeSiions, when duly con* 
iidered. 

r The Planets indeed move round the Sun, 

\ but in fuch a manner as every body now 

\ knows. 

The Orbits of the Planets are not Circles, 
but ElU^s, in whofe Focus the Sun is. One 
of the Laws of their Revolution, is, that 

' they go thro* equal Area's in equal Times, 
and hence the Acceleration of the Planets as 
they draw nearer and nearer to the Sun; for 
the ri^ Lines produced from the Place of 
tbe Plaflet to the Sun, being dien fhorter, the 
£fliptic Arcs ^one through by the Planet 

, muu be proportionably larger, for the Planet 
to defcnbe an Area equal to the Area it de* 
icribea ac a greater diuance from che Sun, 

when 
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when the Lines produced as abovef^d ate 
longer. 

All the Planets, we know any tKng o^ 
obferve this Law ^ not only the primary Pla- 
nets that revolve around the Sun, but the fe- 
condary Planets alfo that revolve about fome 
ptimary, as do the Moon, and tlie Satteliia 
of Jupiter and Saturn:, but here the Area's 
which are in pioporrion to the times, are A- 
rea's defcribed about a primary Planet, which 
to its Satellites is as the Sun to the primary 
Planets. And hence the Orbit of a Plane^ " 
and the time of its Revolution being known, 
you may at every Inftanc find the Place of 
the Planet. 

Another Law gives you the Analogy be- 
tween the periodical Time of each Planer, 
and its diftance from the Sun j a Law a) 
fcrupuloufly obeyed as the former, which is 
that the Time a Planet takes in going 
round the Sun, is as the fquare Root of the 
Cube of its mean diftance from the Sun. 

This Law alfo extends to the fecondary 
Planets; but in this Cafe the periodical Times 
and Diftances, are to be taken from the 
mary Planets rcfpe£lively. By this Law, 
diftance of two Planets from the Sun, 
the periodical Time of the one beinj "" 
you may inveftigate the periodical ■ 
the other; or the periodical Times 
Planets, and the diftance of one of 
ing given, you may have the diftance of 
other. 
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Thefe two Laws being laid down, ic is 
not only fufiicient that we fay in general why 
the Plaiiets move round the Sun ; we muft 
alfo fliew why they obferve thefe Laws ; or 
at leaft what we advance, on (heir Motion, 
muft not be contradi6tory to thefe Laws. 

Seeing that both the diftances of the 
Planets from the Sun, and their periodical 
times are diiierent j the Vortex cannot every 
where be of the fame Denlity, and the times 
of its Revolution not the fame every where. 

As each Planet defcribes equal Area's iti 
equal Times, it follows that the Beds of the 
Vorfex Matter have their Velocities in a 
reciprocal Proportion to their diftances from 
the Center. 

But, becauie the periodical Times of the 
feveral Planets, are in proportion to the 
iquare Roots of the Cubes of their diftances 
from the Sun, it follows that the Velocities 
of the fame Beds are in a reciprocal Propor- 
tion to the (quare Roots of their diftances. 

If one of thefe Laws be afcertained, the 
other becomes neceflarily incompatible. If 
we would have it that the Beds of the 
Vortex have the Velocities neceflary for 
each Planet to defcribe equal Area's about 
the Sun in equal times ^ it muft follow, for 
£xample, that Saturn would perform his 
Revolution in 90 Years, which is quite 
contrary to Experience. 

B b If 
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U on the other hand we would indue 
the feveral Beds of the Vortex y with th? 
Velocities required to make the Periodical 
Times proportional to the fquare Roots of 
the Cubes oIl the diftancea ; we ihall find 
that the Area's defcribed by the Planets 
around the Sun will ceafe to be equal in 
equal Times. 

I do not here fpealc of the Objefliona, 
raifed i^ainft the VortictSy which do not 
feem invincible : nor do I fay any thing of 
that made by Sir Ifaac Newton^ by fuppoiing 
with DcfcarteSj that the VorUx receives b 
! Motion trom the Sun, who revolving about 
flis Axis, would communicate this Motion 
from Bed to Bed, to the utmoft verge of 
the V'jriix. Sir IJhoi bad, by the Laws of 
Mechanics fought after the Velocities of 
, the ievcral Beds, and found them to be 
[ fVery different from thofe which quadrate 
with the Rule of Kepler^ concermng tbe 
proponion between the Periodical times of 
the Planets, and their diftances from the 
Sun. Bermalliy in his fine Dillertatioo 
wliich won the Academy's Prize, in tJw 
Year 1730, has Ihewn that Sir Ifaac did doc 
fufficiently comfider feveral Things whtcbi 
alter the Calculadon. It is true indeed thaii 
the faid Thing duly confidered, the Velo^ 
cities of the feveral Beds are tbund to difiet-i 
from what they ought to be ibr the 

pletion 
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t>lenoA of this Law, but they cOme fomc- 
what nearer than before. 

fiu!t let the Motion of the Vertex proceed 
from what Caufe foever, the Velocities of the 
Beds ought be brought to agree with one of 
the Laws w^ have nntentioned; but never 
with both at the fame time; and yet thefe 
two Laws iu?e the one as inviolable as the 
other. 

The mofe Learned have endeavoured to 
folve this Matter ; but Leibnitz * in particular * ^^* 
couhl only fiiy that, throughout the Orbit ^^^^^ 
defcribed hy each Planet, there muft be a p, si. &^' 
Circulation he calls Harmonic 'y that is a 1706. ^. 
certain Law of Velocity to make Planets 44^* 
obferve the Law of defcribing equal Area's 
in equal Times ; and that at the fame Time 
there muft tbc^cM^out the whole extent of 
the Vortex be a different Property of making 
the Planets obferve the Proportion between 
their Periodical Times, and their diftances 
from the Sun : This is all one of the greateft 
Men of the Age could fay in Defence of 
the Vorticim Syftem. 

BulffingcTj in the Diflertation which won 
the Prize in 1728, acknowledges and better 
demonftVates the necelfity ot this different 
Law in the Fluid which fweeps away the 
Plimets. But it is hard to aamit of thefe 
difierent circular Beds moving with inde** 
pendant and broken Velocities. 

B b. 2 There 
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There is another Objeftion to this Sy-_ 
ftem which is not of lefs weight : Thei 
feveral Beds of the Vortex -^ are nearly of 
the fame Deniities with their refpeftiv* 
Planets, for each of the Planets fwims in 
its particular Bed; and thefe Beds move 
with prodigious Rapidity; yet we fee tbt 
the Comets traverfe them, without anj'' 
fenfible alteration of their Courfe. The 
Comets themfelves may as likely be har- 
ried along by Fluids, which may circu- 
late athwart the Fluids which convey the 
Planets, without confounding, or difturbing 
their Courfe. 

Let us now proceed to the Doflrine of 
Gravity according to this Syftem. 



C H A P. IV. 

Of the Grav'ttntmi of Bodies to- 
ivards the Earthy by Vortices. 

AL L Bodies ^11, when not fuftakied 
and tend to the Center of the Eaitli 
To explain this PhxnoinenoB^ D^cai 
fuppofes a vorus of Fluid Matter to circol 
with great velocity round the Earth, in i 
direftion parallel with the Equator. It ii 
well known that when a Body defcribes ) 
CixclQ 



Cakftlal^ Bodies. 25 

Circle, it endeavours to fly off firom the 
Center ; every part therefore of this Fluid 
muft have this centrifiigal Defire or En- 
deavour to fly off from the Center of the 
Circle defcribed. If then they meet 
with a Body which has not, or has lefs of 
thb centritiij^al Propeny, die Body muft 
yield to their ^£So\t\ and the parts of the 
Fluid having always more of this centrifiigal 
Force than the Body, muft fucceffively tSce 
its place, till they have forced it down to 
the Ground. 

Thb general Do&rine ofGravitadon is 
alfo liable to ^eat Objections, the chief of 
which are theie, 

HVYGENS Ohjt&s 

1. If the monon of fuch a Vm€% was 
rapid' enough to drive Bodies fo forcibly 
downwards, it ought to give them fome 
horizontal Impulfe, and hurry them along 
in its own dire&ion. 

2. If the caufe of Gravity be attributed to 
a Vwio; that moves parallel to the Equator, 
Bodies would not M towards the Center 
of the Earth, but muft M perpendiculaiAy 
to the Axis. . The fall of Bodies being 
eflfefted by the centrifugal fierce of the 
F^fffx Matter, and that force tending to 
remove the faid Matter from the Center 
of every Circle it defcribes, it muft every 
where impel Bodies .towards the Center of 

B b 3 every 
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every particular Circle- and fo Bodies ia- 
fteaa of £dUng towards the Center of the, 
Earth, would tend perpendicularly to tfa» 
Axis y but neither of tiiefe happens. I[ is 
ever obferved that the Tendency of Bodies ij 
invariable, aod that they till perpendicularly 
to the Surface of the Earth. 

It has been the good Fortune of (he 
Canaan Syftem to meet with able DeiendeB; 
Mr. Smrin has gi^en a very ingenious anfwer 
to thefe Objeftioiis. 

Let us fee how Hitygens fuppliea the 
Defefta he difcovers in the Canefian Syftem. 
Inilead of making the setherial Matm 
move all around the fame Poles, he fuppolb 
it to nio\*e in all Dire£tions in the fpherical 
Space that contains it; ajid thefe Morions 
crolling each other ttU they become Circular, 
the ae^rial Matter will at length come to 
move in fpherical Surfaces of all UireSions, 

This Hypothelis laid down, ftees tlu 
Vvnex from two Obje£lions made thereta 

1. The atherial Matter, the Cauie of Gra- 
vity; circulating in all Dircftions, it cannot 
impel Bodies Horizontally like the G 
Vffrtcx'^ hecaufe the Horiiontal impi 
^ecei^ es from every Surface of this Mi 
is deftroyed by a contrary ImpreflioQ. 

2. It IS plain that in this Cafe E 
mull fall towards the Center of the Eajti 
becaufe the Etherial Matter, which circulai 
^ ^ach fpheiicdl Super^cics, impelling ihi 

towa] 
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towards its own Axia, they muft tend to- 
wards the Incerfeftion of all thefe Axes, 
which is the Center of the Earth. 

This Syftem accounts for the Pkanamna. 
of Gravity better than the CarUjian ■ but muft 
be confeiled to be far ihort of its fimplicity. 
It is hard co conceive thefe circular Motions 
of the aetherial Matter in all Dire£tionsj and 
even thofe who would give a reafon for 
cvery^ thing by the impulfe of sctherial 
Matter, are not fatisfied with what Httygms 
has offered in favour of it. 

Ralffingfr, rejefting this complexity of 
Motion, ftarts a third Syftem. 

He will have it that the anherlal Matter 
moves at once round two Axes perpendicular 
to each other; and tho' this of its i'elf is not 
eafy to admit of, he fuppofes two other 
Motions of the atherial Matter, contrary to 
the two Former, Here you have four t^or- 
tietSj two againft two, which crofs each 
other without any interruption or diforder. 

Thus is it that, by the Vorticim Syftem, 
they account for the two grand Phicnomena 
of Nature, 

That a fluid Matter circulating about 
fweeps the Planets around the Sun : that, in 
the particular Vortex of each Planet, a like 
motion of Matter impels Bodies towards the 
Center: Thoughts which naturally enough 
into the Mind. 

£ b 4 But 
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But Nature more nicely examined will not 
fuflcr us to adhere to thefc firft Norions. 
Thofe who enter into any Scrutiny of the 
thine, are obliged in the Solar Cortex to 
admit oi" the Interruption of the Motions of 
the feveral Beds we nave mentioned j and in 
the Terrcftiat Vertex^ of all the contrary 
Motions in the atherial Matter ; and indeed 
Via at a very great difadvantage that a Man 
undertakes, to account for the Phenomena by 

(he alfiftance of Vortices, 

* >«(y. Hence it is that an Author * we have often 
^g»r. cited, fays, That notwiihllanding his endea- 
vors to defend the Vortices^ it may happen 
that thofe who reject them, may be the more 
obftinately bent againft them by his manner 
of pleading for them. 

It mpll be confefled that hitherto the- 
yc/rtkes have not been fatisfa£torily recon- 
ciled with the Pho'Hometta-^ but we are not 
therefore to conclude the abfolutc impolTibi- 
liiy of them J nothing can be finer than tha 
>s'i>ti<>n ofDefcarleSj who would have every 
Thing, in Phyfics, explained by Matter and 
Motion i but to keep up the Beauty of this 
i^otion, we muft not go and fuppofe Matters 
and Motions, only becaufe we ftand in need 
of them- 

Let us no\v fee how Sir Ifaac Newton ac- 
counts for the Motion of the Planets, and 
Gravity. 

Chap. 




CcekJlhJ Bodies, 

Chap. V. 

fame Phaenomena explained by 
the Newtonian Sjjiem. 

SI R Ifaac NewtM in the firft place de- 
monftraies, that if a Body in Motion be 
attrafted towards a moveable or an immovea- 
ble Center, it inuft defcribe equal Area's^ 
about that Center, in equal Times; and in- 
verfely if a Body dcfcribes equal Area's 
about a moveable or an immoveable Center 
in equal Times, it is attia£ted towards that 
Center, 

This demonftrated by Arguments of the 
moft found Geometry, he applies it to the 
Planets, by him conlidered as moving in a 
void, or in fpaces (o thinly interfperfed with 
Matter, as to be of no fenJible Refiftance to 
the Bodies that move therein : And it ap- 
pearing by Obfervation that all the primary 
Planets revolve about the Sun, and all the 
Secondaries around their Primaries, in fuch a 
manner that they defcribe equal Area's in equal 
Times, he concludes that the Planets are 
attracted towards the Sun, and the SatciJitei 
towards their Principals refpeftively. 

Whatever the Law of this Force which 
I UCra^ cbe Planets, may be; that is, in what 
Degree 
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Degree foever it increafea and decreafes, ac- 
coiuing to the diftances of the Planets, it in 
general fuffices that they are attrafted towards 
a Center, for the Area's they defcribe to be 
in proportion to the Times j but by tlus Pro- 
pordon alone we canuot difcover the Law 
of this Central Force. 

But if one of Kepler's Analogies (thus it is 
chey caQ that proportionality between the 
Area's and Times) points out a Central Force 
in general , this gives us the l^aw of this 
Force. 

This taher Analogy, as we have ften 
above, relates to the proportion between the 
Periodical Time of each Planet, and its 
diftancC from the Sun. The Periodical Times 
of the Planets about the Sun, and of the 
Secondaries about the Primaries, are as the 
fquare Roots of the Cubes of their diftances 
ftom the Sun, or any Primary. 

I'his Proportion between the Periodical 
Times and the diltances once known, Sir 
Ifaac inquires in what Degree, or by what 
Law the Central Force mult increafe and 
decreafe, for Bodies that move by fuch a 
force in circular Orbits, or nearly circular, 
to obferve this Proportion between the Perio- 
dical Times and the Diftances; and by Geo- 
metry it is eafily demonftrated that this other 
Analogy fuppoies the force that attrafts the 
Planets towards the Center, or rather the 
Focus of the Curves they defcribe, to be in a 
reciprocal 
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reciprocal Propordon to the fquares of their 
Piftances from the Center, that is, it de^ 
crepes as the fquares of the Diftances increafe^ 
Thefe two Analogies fo difficult to recon- 
cile accordbg to the Do^ine of Vartiasy arc 
here FaS:s wnich difcover to us this Central 
Force, and the Law of the fame. 

To fuppofe this Force and its Law, b not 
iMulding a Syftem: it is difcoverin^ the 
Principle wbpfe Eftefb obferved, are its ne- 
ceflary Confequences. Gravitadon towards 
the oun is not laid down to account for 
thjk Revolutions of the Planets; but the ver^ 
Coorfe of the Planets tell us there is a Gran-* 
tation towards the Sun« and what is its Law* 
.|>t us now fee what ule Sir Ifaac is going to 
pudte of the Principle he thus difcovers. 

Aflifted by the moft fublime Geometry, be 
iaveftigates the Curve which mulOk be de- 
(bribed by a Body, that with a reftilinear 
Motion at firft, is diverted therefrom towards 
a Center^ by a Force whofe Law is fuch as 
be has difcovered. 

And the Spludon of this fine Problem in- 
jfbims him that a Body muft, in fuch a Cafe, 
Dece0iuily defcribe fome one of the Conic 
JSe^ons, and diat if the Courfe held by the 
Body return^ into itfelf, as happens to the 
Planetary Orbits, this Curve muft be an El- 
}ipfis in whofe Fcxnis the Central Power ma& 
jidide. 

If 
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If Sir Ifaac Newton was indebted to the 
two firft Analogies, for his difcovery of at- 
traftion and ics Law, he here fees them con- 
firmed by new Ph^-nainend : Ail Obfervations 
make it appear that the Planets do move in 
Eilipfes, in whofe Focus is the Sun. 

The Comets fo deftru£tive to ihe Syftem 
oi Vortices-, contribute to confirm the Newto- 
ttian Syftem. 

Sir Jfaac having found that Bodies which 
move about the Sun, tend cowards him, by a 
certain Law, or in a certain Proportion, and 
muft defcribe feme Conic Se£tion, as do the 
Planets whofe Orbits are EUipfcs; coniiders 
the Comets as Planets chat move by the fame 
Law, whofe Orbits are alio Ellipies, but fo 
\Try long that, without any fenfible Error, 
they may be taken for Paraboki's. 

Bat he does not flop at this, tho' fo much in 
favour of him, he mail have fome thing more 
certain and exaft. it muft be fcen whether 
the Orbit of a Comet, determine! by Points 
given in the firft Obfervations, and attraftion 
towards the Sun, will quadrate with the trace 
the Comet realty defcnbes- in the remainder 
ef its Courfe. To this purpofe he calculated, 
he and the learned Aftronomer Dr. Hall^-,, 
the Orbits of the Comets by the Obfervations 
of which we are enabled to make the Gpm- 
parifoni and it cannot without aftoniftiment 
be feen that the Comets have appeared in 
the points of their Orbits fo determined, al- 
moft 
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moft as exaffcly as the Planets appear in the 
Places of their Orbits, as fettled by the 
common Tables. 

This Theory feems to want nothing but a 
pretty long feries of Obfervations, to bring 
us acqu^nted with each Comet, and to enable 
us to foretel its return, as we do that of the 
Planets to the fame Points of the Heavens. 
But Stars, whofe Revolutions, to all ap- 
nearance, are of fome Centuries Duration, 
teem but ill adapted for the Obfervation of 
Man whofe Life is fo ihort. 

Here you have the Revolutions of the 
Planets and Comets, all the Phenomena 
nuLde out by one iin^le Principle \ and may 
not the laws of Gravity be explained ftiU by 
the fame Principle ? 

Bodies fell towards the Center of the 
Eardi; it b the attraction of the Earth which 
makes them fitll^ but this Explication is too 
vague. 

if the quantity of the attraftive Power of 
Ae Earth, were known by any indication be- 
fides the fell of Bodies, we might fee whe- 
dber the fell of Bodies, according to the 
known Laws, is the ef{e£t of this Power or 
Force. 

We fee that the Sun attrafting the Planets, 
18 the Caule why they move round him, 
as die attra&ion of the Primaries confines 
dieir Secondaries; now the Moon is the 
Earth's Secondary or Satellitej it is the at- 

traftion 
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traftion of the Earth therefore that makea 
the Moon turn round us. 

The Orbit of the Moon, and the Time ic 
takes up in moving about the Earth are well 
known \ and thence we may come at the 
{pace actra£tion would draw the Moon 
through, towards the Earth, in a given time, 
if the Moon deprived of Motion mould tend 
towards the Earth in a right line by the 
cogency of this fame Force. 

The mean diftance of the Moon from the 
Earth being about 60 Semi-diameters of the 
Earth, it is by a ready Calculation foond, 
that the degree of attraction the Earth 
exercifes upon the Moon, in the region 
where fhe is, would make her fall through 
ij Foot in a Minute. 

But attraction increatlng as the fquares of 
the Diilances decreafe \ it the Moon or any 
other Body were 60 times nearer to the 
Surface of the Earth than Ihe happens to b^ 
the attraction of the Earth would be jdoo 
ftronger, and the Body would fall through 
3600 times 15 Foot in a Minute; for 
Bodies, when they begin to move, ran 
through fpaces proportional to the moving 
Power. 

Now, by Hiiygens's Experiments, we know 
the fpace a Body falls through, by -its own 
Gravity meerly, cowards the Center of the 
Earthy and this fpace is preci{ely the fame as 
the Force which retains the Moon ought to 
make 
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nnke a Body run through, increafed oa it 
ought to be towards the Center of the 
Ejtrch. 

The Fan t£ Bodies then towards the 
Earth is an effect of this fame Force; 
whence we gather that the gravity of Bodies 
is the greater, the nearer they are to the 
Center , and io on inverfely ; tho' the 
greaieit Diftances we can make Experiment 
tuon are too tnconfiderabLe ibr us tx> be fen* 
fible of this diflerence of Gravity. 

Paiticalar Experiments, have taught that 
the gravity of Bodies, caufetl by this at- 
tnt£klon, at equidiliance from the Center of 
the Earth, is as their quantities of Matter. 

Tins Force then which attrafts Bodies 
towards the Center of the Earth, a£b pro- 
portiooftbly upon all the parts of Matter, 

Now attraction is always mutual or reci- 
procal 'y one Body cannot attra£i another 
without being proportionably attrafted there- 
by. If the actrafition of the Earth, upon 
every- part of Matter be equal, every pare 
of MatEer attracts the Earth in its turn ; aud 
an Atom cannot &I1 towards the Earth but 
the Earth mull rife to meet it. 

Thus it is tliai the Motions of the Planets 
are amply illuftrated by the Principle of at- 
traftion ; and the gravity of Bodies is but a 
I Confequence of the fame. 

. •l.'do Dot hfeFc fpeak of the very incon- 
l&lenble Anomalies, that may be either 
palled 
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pafled over^ or explained by this Prin- 
ciple. 

For Example, the Sun is fuppofed to be 
immoveable in the Focus of the fcllipfes de- 
iibribed by the Planets j and yet he is not 
abfolutely immoveable \ attraction being al- 
ways mutual, the Sun cannot attract the 
Planets but he muft be attrafted by them : 
Scriaiy fpeaking, then the Sun continually 
changes Place according to the different po- 
fitions of the Planets ; fo that ic is only 
the Center of gravity of all the Planets 
and the Sun that is immoveable; but cbe 
enormity of the Sun is fuch to the Planets, 
that were they all together on one fide, the 
diftance of the Center of the Sun from the 
common Center of Gravity, which is then 
the greatelt that can be, would not be one 
only of his Diameters. 

The fame is to be underftood of every 
Planet that has SatcUites : The Moon, for 
Example, lb accrafts the Earth that her EUip- 
lis about the Sun is not delcribed by her 
Center, but by the common Center oi Gra- 
vity of the Earth and Moon, while each of 
thefe Planets performs a Revolution about this 
Center of Gravity in the fpace of a Month. 

The mutual actraftion of the other Planets 
canfe no fenfible change in their Courfe; 
Mercury, Venus., the Earth, and Mars, are 
not fo large as to be able to aft upon each 
other to a degree of Senlibility. Their revo- 
lutionary 
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lutioniry Motion can only be diftutbed by 
Jupiter and Saturn^ or feme of the Comets 
who might caufe fome diverfion in the Aphe- 
lia of thefe Planets, but fo very inconfioera- 
ble and fo flow as not to be minded. 

But it is not fo with the mutual attraftion 
between Jupiter and Saturn:^ thefe two 
mighty Planets reciprocally difturb eadh 
other, when in Conjunftion, and that^ to a 
degree confiderable enough to be obferved 
by Aftronomers. 

Thus is it that attraftion and its Law be- 
ing once fettled with regard to the Area's 
the Planets defcribe about the Sun, and the 
Times ; and with regard to the Periodical 
times of the Planets, and their diftances, 
the other Ph^ettomena are but neceflary Con- 
fequences thereof The Planets muft defcribe 
the Curves they do defcribe; Bodies muft 
fall towards the Center of the Earth, and 
their faU muft be as violent as it is ; and in 
Ihort. the Planets are fubjeO: to fuch diftur- 
biinces in their Courfe as muft naturally refult 
from this attraftion. 

One of the. effefts of attraftion, namely, 
the fall of Bodies, is plain enough j but this 
efieft even is what prevents us from difcover- 
the attraftion of Bodies towards each other. 
The Power or Force of attraftion being as 
the quantities of Matter in Bodies, the at- 
tra£^ion of the Earth upon every Body 
whatfoever, hinders our feeing the eifefts of 

C c their 
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their own attraSion ; for urged towards tie 
Center of the Earth by an imraenfe Force, 
their mutual attractions become infenllble, as 
a Storm deftroys the lighteft Breath. 

But if we extend our View to what can ma- 
niieft their attra£iion upon each other, we Aall 
find the efiefts of attraSion as continuaily 
repeated as tbofe of Impulfion. The Motions 
of the Planets declare themfelves every In- 

I ftant> while impulJion is a Principle which 

Nature (eems to employ but in fmall. 

i' Atcra£lion being no leis polTible in the 

Nature of Things thin Impulfion, the Pb,e- 
nomena which indicate AttraSion being as 
frequent as thofe that plead for Impullion ; 

' when we fee one Body tend towards ano- 

I ther, to fay that it is not attra6led, but that 

it is puflied along by an invilibie Matter, were 
much the fume as if a favourer of Attraftior, 
who fhould fee one Body put in motion by 
another, Ibould fay it does not move by tw 
effeft of Impulfion, but by the attra£tion of 
Ibme invilibie Body. 

I now leave the Reader to judge whether 
or no Attraction be fuiKciently made out by 
Fafts, or whether it is but a mere grao 
diifi/m we may do without. 

For my part I confefs I know not what 
this gravity of Matter may be, aijfi that I am 
as ignorant with reference to its impulfive 
Force. If it could be made out that die 
one depends upon the other, it would nioft 
afliiredly 
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afliiredly fimplify the Syftems; but in the 
mean time I believe that without preferring 
the one to the other, we may make ufe of 
both. 



Chap. VL 

Of the Differences wherewith the 
various Nature of Gravity muji 
affeB the Figure of Fluids^ 
that turn about an Axis. 

1 Return now to confider what the feveral 
Syftems may alter in the application I 
make of the foilpwing Problems to the Phano^ 
tnena of Nature. 

In thefe Problems I determine the Figure 
that ought to be aflumed by a Mafs of homo* 
geneous and fluid Matter, which revolves 
about an Axis, or a torrent of the fame 
Matter which turns around an Axis which is 
not its own, or taken without itfell; 

For Bodies to arrive at permanency of 
Figure, all their parts muft be in perfefit 
equilibrio. Now thefe parts are animated by 
two Forces, on which this JEquilibritm mull 
depend ; the one, the Centrifugal Force they 
acqmre by their Revolution, tending to re- 

C c 2 move 
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move them from the Ccater ; the other^ which 
isGiavity, tending thereto. As for the Centri- 
fugal Force there is a perfeft agreement abouc 
that ^ it is no more than the EtJbri of all Bo- 
dies that circulate, to go wide ofthe Center of 
their Circulation ; and proceeds from the 
Force wherewith all Bodies endeavour to per- 
fevere in the ftate they are once in, of Reft 
or Motion. A Body ibrced to move in the 
dire£tion of fome Curve, continually endea- 
vors to efcape by the Tangent of that Curve; 
becauf'e at every inrtant its ftate is to move in 
the ftrait dire£tion ofthe very fmall right lines 
which corapofe the Curve, and whofe pro- 
longations are the Tangents. The nature 
then of this Centritug^l Force which is one 
of the Elements of the following Solutions, 
and its effe£ts, are well known ; and the ufe 
1 have here made thereof is liable to no 
Objeilion. 

But it is not fo \\ith Griivlty; it is necef- 
fiiry to Ihew the alterations it may caule in 
thf funo\\ing Relblutions, according as it is 
conlidercd cither as an cfl'cft of Impulfion, 
or as a property of Bodies. 

If Gravity be imputed to the impulfe of 
fome matter that drives Bodies downwards, 
as Dijiartes and Htiygms fuppofe, the Force 
that fo anim.atcs Bodies to tend towards the 
Center, will be independent of the Body 
thai may be in the Center, and of its Figure; 
if the Earth, for example, Ihould not be in 
the 
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the Center of the Terreflrial Vortex^ or were of 
a different Figure from what it is, Bodies 
would neverthelefs always tend to the Center 
of the Vortex^ and with the very fame rapidity 
as at prefent. Conlidering therefore, in thele 
Problems, the gravity of the parts of Bodies, 
as inclining towards a Center independent otf 
the figure of thefe Bodies, it is feen that the 
folution of thefe Problems mull give the true 
Figures the coeleftial Bodies may be ofj by 
fixmg the Law according to which Gravity 
increafes and decreafes proportionably to the 
diftance from the Center. : 

But if we confider Gravity as an inherent 
property in Matter, if the parts of Matter at- 
trao: each other as the Newtonians teach, 
whence arifes gravitation towards central 
Bodies j Gravity muft then depend on their 
quantities of Matter and their Figures. 

Sir Ifaac Newton has demonftrated that 
fpherical homogeneous Bodies, attra£t Bodies 
without them in a reciprocal proportion to 
the fquare of their diftance from the Center; 
and that the gravity of their interior parts 
is as their diftance from the Center. But in 
Bodies of different Figure, Gravity obeys 
not thefe Laws j it obferves others that arife 
from the Figure of thefe Bodies. And hence 
Sir Ifaac taking this into Confideration when 
Jie fought after the length of the Earth's Axis, 
a.nd the Diameter of the Equator, found them 
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to be W each other as 219 to 230, a propor* 
tion different from Haygms's and ours. 

What is here caught concerning the Figures, 
of the Planets and the Suns, ought not then 
to be taken for nbfolutely granted. Buc i^ 
33 fome Philofophers will have it, or as 13 
very pollible, there are, in Bodies, Md^ or 
Kuis ofMatter much more denfe than the 
reft; the parts without the Nut will gravitate 
towards its Center, nearly as Bodies gravitate 
towards the Spheres without which they aiej 
and the Figures I determine will approach 
rearer to the true Figures. This ought to be 
ftill more confidered with regard to the Atv- 
mofpheres of the heavenly Boaies, the denfity 
of the Fluids that furround them being very 
inconfiderable in comparilon ot theirs. 

The fame is it with the Vortices which 
move around the Pl;mets; they may be (0 
Very rare in proportion 10 the'Planets, that 
the mutual gravitation of their parts may be 
pafled over, and confidered as nothing with 
regard to gravitation towards the Planets. 
Admitdng therefore the matter of thefe Vor^ 
ikes as gravitating towards the Center of any 
Planet, in an inverfe Ratio of the fquare o^ 
its Diftance, the figure of the Rings che-^ 
form, will come very near to truth. 



C H A 



Ccekjiial Bodies. ^j 

Chap. VIL 

A Mathematical Inquiry into the 
Figures that mufi he ajfumed 
bjy Fluids y that revolve about an 
Axis. 

PROBLEM L 

To find the Figure of a fluid Spheriod that 

. turns about its Axis, fuppofing every part 

of the Fluid to gravitate towards the 

Center, according to any power whatfo« 

ever of the diftance from that Center. 

SOLUTION. 




by the Axis. Seeing the parts of the 
Fluid are at reft within themfelves, 'every 
Column gravitates equally towards the Center 
C: taking then one of thefe Columns C D, 
wnich together with CP forms an Angle 
whofe R^us being = i, its Sine = /?, I 
confider it as compounded of infinite fmall 
Cylinders G g ; and I want the gravity of 
each of them towards C. 

C c ^ The 
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The abfolute gravity being given in A, =:p, 
to have the gravity in G, izy p. p : : C A-* 
CG", whence you have the Gravity in G, or 

t.CG", 



But die revolutionary Motion aStuating eve- 
ry Part of the Fluid vi-ith a centrifiigal 
Force, according to GH, and in Bodies that 
perform their Revolutions in the fame times^ 
the centrifugal Force being as the Radii of 
the Circles tney defcribe; if the centrifugal 



Force in Abe given, and =/, to have the cen- 
trifugal Force in G, fay / ■/' : : CA . LG = 
(becaufe of LG . CG : : h. i) fo. CGj whence 



you have the centrifugal Force in G, or/*: 

—^A— '■ But this Force a£ling according to or in 

the Direftion of GH, does not diminiih the 
Force according to GC,but in that it a3sin the 
contrary Dire£tion according to GD. To find 
then this Force according to GD, you have 

GH. GK, cr , . A ; ; ^^^-^^ .r=-^^^= 

to the Force which draws the fmall Cylinder 
according to GD. 

TheForce then that draws the fmall Cylinder 
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G/ according to GC, is then no more than 
;kC^^/A*^ and the Gravity of the 



CA- ^^ 



fmall Cylinder towards C, will be 
^.CG« _ /M.CG \f;^^ The Gravity of the 

Column CG, compounded of thefe fmall Cy- 
linders, wiU bethen/(^-^^)Gl, 

^^ /.CG^+._/M CG^ ^a ,he weight of 

the whole Column CD will be'-^-^^^ 

(H-i)CA« 

- ^ ^^ which muft be a certam Weight or 

Gravity A. 

If then we make CA=^, CD=r, you will 

have ^ — - — .-^^^isA: and this Equation 

taking place, let i& be what it will, it is plain 
that % being fuppofed to be variable, the E- 

auation will give the Proportion of every Ra- ' 
ius CD and the Sine ot the Angle it forms 
with the Axis PQ^ and confequently give all 
jhe Points of the Curve. 

We muft now determine the certain Quan- 
tity 



vtgurcs 



the 



tity A. That the foregoing Equation may 
belong to the Seftion ol the Spheroid 
whoTc Semi-axis CA ^= a ; vvheti .the Angle 
DCP is right, or when h ■= \.y r muft be 

■=:ir: then you have '^^ — • ^^=AorA=: 



So the Equatloa will ftand ihus-^ 



fhha'^'rr= {ip—nf—f) «"+'. 

This Equation gives the Seflions of all the 
Spheroids, whatever may be the Power of the 
Piftance with regard to Gravityjexcepting the 
Hypothefis only of aGravity which ihould be 
in a reciprocal Proportion to the Diftance from 
the Center. In this Cafe we muft recor to 



CG' 
CA" 



(^ — )G^, which then beconiES 

_/Jh . CG '^ 



/(-Hr-^-T^)^^ ^tichis no long« 
integrable but by Logarithms. You have there- l 

foief . CA . ICG—-^^g^^\ ot for the Weight 

of the whole Column, pair —GtL' —a. 



f\ 
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To re&ify this Equation, *?muft be =i,and 
»-=d; and then you havep<3/2 — — =A.; and 

correaed, pair —^^ = pala—<^ i or 7pal 

■ — " — f^ '■) °h goi^S ^° Numbers, and 
taking e for the Number whofe Logarith. = i, 

yoa have r—ac • 

It is evident that the Meridians of the 
Spheroids are continually Algebraic Curves, 
except in this one Hypothehs. 

If you would have the Equation of ajl 
thefe Curves in the common way, by co- 
ordinate ReSangles, it is eafily done. For, 
making C E = x and X> E =j', you will 
have f f = XK + ^'y and hr = j'. Striking out 
b and r from the general Equation, you 

will have ip (xx+yy) " — (»+ !)/«""' yy 
= (ap — fif—fja'^^: and for the Cafe 

«= — I, xx-\-yy=aac ' ' 

But our firft Method of finding the Curves, 
by Radii and Angles, is in this Cafe rather 
ine more convenient of the iwo. 

Though 
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Though wefappofe b to be variable, it 
neverthelefs varies but within certain Limits 
which are o and i ; the radial Equation then 
only determines the Ate of the Curve whofe 
Amplitude is a Rieht-angle : But thefe Curves 
being compounded of four iimilar and equal 
Arcs ; they are entirely afcertained by our E- 
quacion. 

We may now readily come at the Propor- 
tion between the two Axes of the Seaion, in 
any Hypothefis whatfoever. 

The general Equation being 2pi-"+' — 
(»+i)/**.r-'n-= iip-f>f-f) a''+'- to 
find r when b =Oy you have jff^' = 
(ip — fff-^) d"^'. Whence you deduce CA 

And in the Hypothefis of a Gravity in an 
invcrfe Ratio of the fimple Diftaiice you have 

/ (-)=£. Whence you deduce ICA— ICP 

_/. 

It is plain that « being a pofitive Number, 
whether an integer or not, that is, in all the 
Hypothefes of a Gravity in a direft Ratio of 
any Power whatfoever of the Diftance, the 
Diameter of the Equator will always exceed 
the Axis of Revolution. But if » be a 
negative Number, that is if Gravity be in 
an Inverfe Ratio of any Power of the Di- 
ftance, 
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fiance, you will have CA. CP ; : (i^i)— «+' 

• (!;'+«/—/)""''+' jnow if»< I, let A=i — 9, 

and yoo will have CA.CP ; -. if ^.(jp— A/) ^ ; 
and if » > i, let » — i =.ky and you will have 
1 _i_ 

CA . C P : : (»i>)-~\ J^+*/)^^ or CA. C P: : 
t I 

( 2 f + ^/ ) '{^P)* ' We have moreover 
feen that n being= — ijyou have ^(pp)= ~* 
Whence it is plain that there is no Hypothelis 
wherem the Spheroid is not flat at the Poles. 

SCHOLIUM. 
TheFigure of theSpheroids depends then On 
the proporrion between the Centrifugal Force 
and gravitation. Let us now fee to what 
Degree this proportion may vary in fome 
Mypothefes of Gravity, and what Figures 
■ Avould thence refuk in the Spheroids. 

If we fuppofe Gravity to be uniform ; 
SB being =o, you have CA.CP:: zp. 
:^p— — /. Upon our Earth the force of Gra- 
^fc/i ty is aSp times greater than the Centrifiigal 
^C^orce under the Equator j if then we would 
fcaave the proportion between the Diameter of 
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the terreftrial Equator and the Axis of Revo- 
lution, in this Hypothelis of a uniform Gra- 
vity, fubfticuting 189 for p, and i iot fy you 
will have C A. CP:; S78 . 577. 

The centrifugal Force might be equal to 
Gravity, which would aftually happen if the 
Earth revolved 17 times fatter than at pr&- 
fentj and then you would have CA . 
C P : : 2p.p::z.i. The Centrifugal Force 
could not be greater without difperfing the 

■ parta of the Earth '■, and if the revolutiooary 
Motion fliould continue to accelerate, the 
Earth would be reduced to a Jingle Atom 
at the Center. Whence it is evident that 

■ in this Hypothefis of an . uniform Gravity, 
the flatteft figure the Spheroid is capable of, 
could not inaKc the Diameter of its Equator 
exceed the double of its Axis of Revolution. 
In this Cafe the Earth could be compounded 
of two Paraboloids, as Htiweas has demon- 
ftrated in his Treatife ot Gravity, p, 157. 
with regard to this Hypothefis, the orily one 
■he examined. 

This Hypothefis, the moft fimple of all, is 
not to be taken for the only one ; ibr Htnnaa 
in his inveftigation of the Figure of the 
Earth, fuppofes a Gravity in proportion to the 
diftance from the Center. * Let us now fee 
what might happen in this Hypothefis, and 
what Figure it might give to the Spheroids. 
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You have then (n = i) C A . C P : : \/2p 
.•(2^— 2^):: ^/>-v^(p— /); and if the 
Centrifugal Force became equal to. Gravity, 
the Diameter of the Equator would infinitely 
eiECeed the A^s of Revolution ; that ia, the 
Sriieroid would be reduced to a circular 
Plane. It being, in this Hypothelis, poffiblfe 
for the Centrifugal Force to be in all pro- 
portions with the force of Gravity, or Gravi- 
tation, from o to equality, the Diameter of 
the Equator may confequently be in all pro- 
portions with the Axis of Revolution. And 
the Spheroid which in this Hypothefis is an 
Elliploid, may be all the EUiplbids from the 
Sphere to the flattefl Ellipfoid, which would 
be no more than a circular Plane. But, 
according to this Hypothefis alfo, the Cen- 
trifiigal Force cannot exceed the force of 
Gravity. 

If we f)ippofe Gravity to be in an inverfe 
Ratio of the fquare of the difliance from 
the Center conformably to the Newicn 
nian Do£trine , you have » z= — 2 j and 



—I 



CA. CP:: {ip) . (ip+f) ; or C A. 

CP:: 2i>+f. 2p. whence it appears that the 

Spheroia that continually flattens as the Cen- 

Kxifbgai Force increafes, will neverthelefs be 

the flattefl: pofTible, when the Diameter of 

Lxs Eqdator is to its Axis of Revolution as 

to 2. 

TRO- 



) 
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PROBLEM U. • 

A Torrent or Vorux of fluid Matter cir- 
culating about an Axis without the Tor- 
rent, by a centripetal Force in proportioii 
to any Power whattoever m of the diftaace 
from the Center meafured from the Axis ; 
and in each ScQion perpendicular to the 
Revolution, the Gravity refulting from the 
pans of the Fluid towards a Center taken 
within that Sefilion, being equal to any 
power whatfoever n of the ditUnce from 
that Center ; to find the figure of the Tor- 
rent? 

SOLUTION. 

Let ADPrti^QA be theSeftion of theTorrent 
that turns around the Axis AA,made by a Plane 
perpendicular to the Revolution, through the 
Center y. Let y be the Center of the centri- 
petal Forces taken without the Torrent, and 
C the Center towards which is the Attraftion 
refulting from the Parr of the Fluid taken 
within the Scflion. 

For the parts of the Fluid to be in equili- 
brio the weight of each Column CD, as well 
that which proceeds from the Gravitation to- 
wards y and towards C, as well as the cen- 
trifugal Force muft be every where the fame. 

Let then the abfolute Gravity in A towards 

y be given, and =: •r ^ let the Gravity in A 

towards C be alfo given, and =;> ; let alio 

the 
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the Ceniarifiigal Fprce in A be alfo given, aod 
=:/! Let A(f=^5 Cy-iziby CG=r;the Sine of 
the Angle DCP =/?, the Radius being = i ; 
you wm have G L = ibr ^ and talking aw^ 
from y the rigtit Line ^R perpeqc^icular to 
the Radius CD continued, yqu will have 
CK—iflb^ a;id yQ=y/ (bk+2bhr+n). 

Now the Gravity in A towards y being =-*; 

making »• 't' : : (^a+hy" . (Z^^+a2>)&r+ff)^« ^ 
you will h^ve the G^avit^y in G, pr ^"1 

^'r{6i+zUr+rrr'^ and to have the Forcp 
which thence refults towards C, fay ^r' , ^" : : 
Cy. GR, or-"*— -^-- — -^p"^— •'^ • • (6^ + 

2&ibr+rr)^. *)&+rj whence you will fee the 
Force. towaT4s C refulting ftom the Qravitat^pa 

towards y, or ^" = <^H-r;r*^+2^Ar+rr; 

You have moreover (the Gravity in A tor 
wards C being '=/)) the Gravity in G towards 

C,,=^— ; the whple weight then tcMxar^t 

& ^^F^S ^9F ^9 ^^^ Qrayitiea to^ 

Dd ward 
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ward y and toward C, will be then = 

The centrifugal Force in A being =/"■ if 
you make/ •/'■'■ a+b • b=.hrj you will have 
the centrifiigal Force in G or/' =.^It^^._^ and 
to find that part of this Force that draws to- 
wards D, fay/' ./" : : GH . GK., or ^^^^ 

./" :: i.;&j whence, for the Force contrary 
to the Gravity cow ard C, you have /" =: 

«+i * 

You have then for the Force towards 
C, refulting from all thefe Forces 

Conceiving then, as in the firft Pro- 
blem, the Column CD to be compounded of 
mfinite fmall Cylinders dr^ you will have 

J I ^^ift ^ «+« . 

which muft be a certain Weight. Then you ' 
will 
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^m have • '(^^i^+rr) ' +AJl!±i_/*&' 

To corre£t this Equation, when hzztjr maA 
be =<?: and then you have ^^^l + J^ _ 

<H3T^'&^~^* ^'^^ '^^" '^^ Equation 
will ftand thus, ''CU+Mr+rrJ ' ^ />^+' 

/*^ /6i6rr rrU+b) , pa fab 



aCTJT ^^ (changing ^ for a+by and j for 
(i»+i)x(«+i)). 

i&;brr = a (» + * '«"^'^' + * («+ 1) ^ '»^'^'' 

— 2^/^ ^ be — qf a^ c 

You fee that in all thefe Hypothefes the Se- 
ftion of the Torrent is an Algebraic Curve, 
excepting the Hypothefes of an Att raft ion to- 
wara y or towaros C in a iimple inverie Ra« 
tic of the Diftance* 

D d 2 For 



Figures of the 

For if only »;= — i, the Equation of the I 
Seftion of the Torrent will be Z<±ti> I 



l{U:-¥abr-i-rr)+- 






Ori.'/f«±?*+:r)=_J:±_ . 



fhbr 



And if only n-\ 1, the Equation will be 



*f'^'-%-'i^ 



lr fiS+itir+rr) 

^ ZS^ + f„U —CSLi,- ^TT,. 



Or 



fit. 



■ 21. — ^ — Ji^. 

But if at the fame time «i = — I J 
» = — I, the Equation will be 
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^ fhhr , fbhrr fab faa 

^ If you would have the Seftionof the Equa- 
tion by co-ordinate Reftangles ; by making 
CE=x and DE=y, you will have the two E- 
quations rr=sx+yjy and hr==yj fo that ftrik- 
ing out r and b from the foregoing Equations^ 
you will, for the general Cafe, have 

m+i 

2{n+ iya''€'^^ + 2(m+ i)pa'^h'"—'xqfa^^ 

In the iame manner you may have the E- 
quations, in the Cafes m-=z — i and t^= — i. 

You will alfo find the Curve P^Q^as we have 
found the Curve P AQ^ by obferving the pro- 
per Changes. 

For then if the Gravity in a towards y be 
' given and =^, the Gravity in a towards 
C=/>, the centrifugal Force in a=fy Ca=ay 
Cy=by Cg=ry gl=hTy Crz=bhy and yg = 
\^{bb—2bhr+rr) ; you will have the Gravity 
ia g lowards C refulting from the Attra6tion 



•I 

towards y,T" — t (bh-^r) fhi-^zhbr+rrj 

(b^aj^ 

You 
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Vouhave moreover the Gravity in ^towards 

a 
You will alfo have the part of the Cen- 
tri&eal Force which refults in g cowards C, 

But thefe two lift forces are contrary to the 
firft; yoa will then have, 

m—\ 

J L (^~ar ^" 

jH^^ldrz^A. Whence you have 
m+t 

fhhrr _ ■7f(b~a) Jl, ,M_ __ /'^ 

(2i__„] — „+, "*" „+, "^ i~a l26~a]' 

And in the Cafes of w = — i, »=— i, you 
will have, as above, the Equation of the Se- 
ftions that will only ditier by the Alteration 
of fome Signs. 

By thefe radial Equations you will have the 
Equations from the Co-ordinates, as was done 
for the Curve PAQ^ 

And the Weight of the Column, as well in 
the Superior Curve as the Interior,' being con- 
tinually the fame, you will have an Equation 
be™ 



I 
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between the Weight A in the Superior Curve, 
and the Weight A in the Inferior, by which 
you may find the Proportion between C^ and 
CA ; and thus you may determine the entire 
Seftion of the Torrent. 

SCHOLIUM. 

Let the Hypothefis of Gravity be what it 
will, you may always, for a certain Angle 
DCP, fo contrive that the Radius CD be of a 

fiven Length : And by that me^ns make the 
'igure of the Torrent more or lefs oblate, in- 
finite ways, by fubftituting determinate Quan- 
tities or Values inftead of h and r. Thus you 
may contrive that the Points P and Q^ ihall 
meet in C, by fubftituting o for h and r j and 
then the Seftion of the Torrent, will be com- - 
pounded of two Oval Figures joined in C. 
You will find infinite Proportions between 
^, p and/, that will give this Figure. 

If for Example, you would have the Points 
P and Q^ fall in C ; you will have 

fac — iqfahc — qfa^c .Whence you 

may deduce infinite Proportions between -y, 
p and/ 

If we fuppofe the Gravity as well towards > 
as tpwards C, in a fimple Proportion of the 

D d 4 Diftance 
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DUlancft ffom the Center ; the Seftion of thfc 
Torrent will be a Conic Seftion. Atid if it 
fh6Uld be moreover required that the Poiots, 
P, Q and C unite, the P'igure will be com- 
pounded of two EUipfes conjoined in C 

If the Diftance Cy vanilhes, or if the two 
Centers unite, you will have b=o and r=a, 
and the Torrent will become a Spheroid. 

If moreover we liippofe w=» and ■'■=■0 ; 
the general Equation of the Se£tion of the 
Torrent will become apr"+' — («+ i)/rt*~' 
Aij)-j-=(jp—fl/— /)«"+'. Or in the Cafe of 
» =: — I ; 2pal f^\ ■=.^~-~ — /rt, as in the 

firft Problem, which is but a particular Cafe 
of this. 




CHAP. 
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a 

Chap. VIIL 

Of the Figures of the Coekjiial 
Bodies ; of the Stars which 
feem to alter their Magnitude^ 
and of Saturif s Ring. 

AL L we have been faying is felf appli*' 
cable to the Q^leftial Bodies that turn 
about an Axis, if we fuppofe their parts to 
have taken the exa& place which Gravity 
and the Centrifiigal Force aUotted them. 

All the Planets, we know, are very nearly 
Spheres, excepting Jupiter whofe Oblatenels 
is confiderable enough to be obferved by 
Aftronomers ; but they are not therefore the 
lels liable to all the Figures we have men^i 
tioned: There needs only lefs denfity in 
the Matter they are compounded of, or 
more Rapidity in their Revolution, to make 
them aflume all thefe Figures: And why 
fliould the kind of uniformity we fee in 
fome Planets prevent us from fufpe&ing, at 
leaft, the vanety of thofe, the immenfity of 
the Heavens, perhaps, hides from our Sight* 
Confined to a corner of the Univerfe, with 
xrircumfcribed IntelleCks, why fliould we 
lx)und Things to the liptle we perceive ? 

We 



We have feen that Spheroids may aflume 
infinite Figures, according to the Gravity of 
their parts and their Centrilugal Force; and 
chat, ill feveral Hypothefes, u Fianet may from 
a Spheroid the leaft oblate, talce on it the 
Figure of aMolary orMilftone, or be reduced 
even to a circular Plane. Perhaps it is the 
diftance only that hinders our feeing of fuch 
Planets. But even without being at any very 
great diftance from us, they may be hid 
Irom our Sight, if their Orbits happening to 
be in the Plane of the Ecliptic, or hue a 
little diftant fronn it, the Xxis of their Re- 
volution Ihould be perpendicular, or nearly 
fo, to the fame Plane. Suppofing this, the 
Earth being always in the Plane, or nearly 
fo, of the Equator of thefe Molaries, their 
thinnefs would conceal them from our Eyes. 

Here then you have a new kind of 
Planets jn the Heavens; at leaft, fuch there 
may be : But let us pufh the thought a little 
farther. 

The fixed Stars are Suns like ours ; it is 
very poiTible then, that like ours they revolve 
about an Axis. They muft then according 
to the Rapidity of their Motion, be fubjefct i 
to a flat Form; and why Ihould. there not ' 
be fuch very oblate Stars in the Heavens? I 
efpecially if it be confidered that we by no 
Obfervacion have come at the precife Figure 
of the fixed Stars, 
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But again, it is very probable that the 
fixed Stars have their Planets that move 
round them, as our Sun has his. 

If then any mighty and very excentric 
Planet or Cornet Ihould go round a flat Star, 
in an Orbit inclined to the plane of the Equa- 
tor of the Star, what would happen ? The 
gravitation of the Star towards the Planet, 
when near its Perihelion^ would alter the in- 
clination of the faid Star, which muft there- 
fore appear more or lefs luminous. Such a 
Star even as we perceive not, becaufe its edge 
is towards us, will be vifible when it Ihews 
us a part of its difc : and having made its 
appearance would diiappear again. Thus is 
it we may account for the change of Magnitude 
obferved in fome Stars, ana for Stars that 
have appeared and difappeared. 

The Comets are no more, as we have feen, 
than very excentric Planets, fome of which 
having bordered very near upon the Sun,, 
leave him again, traverling the Orbits of the 
more regular Planets, and then hold on 
their Tourney through the different Regions of 
the Heavens. 

When they return from their Perihelion 
they fweep long Tails after them, and thefe 
Tails are immenfe Torrents of Vapour 
which the heat of the Sun has raifed trom 
them. 

If a Comet in this State Ihould pafs by 
fome mighty Planet, the force of Gravitv 

towards 






I 



towards the Planet might divert thisTorrcni, 
and bring it to ^circulate about itfelti in the 
direftion of Ibme ElHplts, or feme Circle. 
And die Comet continuing to fupply treih 
Matter, or that alre;*dy fupplied, being ilif- 
ficient, a continued tlux ot Matter would be 
formed, or a kind ot'Ring about the Planet. 

The Planet will attract the Matter of this 
Torrent in a reciprocal proportion to the 
Square of its dillance; but, within the Tor- 
rent there wlU be a fecond Grav itation of its 
parts mutually. In Ihort the parts of the 
Torrent will have ftill a third Force, or aCen- 
tritugil Force which they will acquire from 
their revolutionary Motion. 

Now altho' the Body of Matter, that forms 
tUe Torrent, be at firft Cylindrical, or Conic, 
or of any other Figure pollible j it will 
necellarily atrume fume Fieure bordering 
upon thole I have determined in the lecona 
Problem. The Centrifugal Force v. ill coo- 
tinually tend to flatten the Ring, and may 
be fuch, as well with regard to the Gravita- 
tion towards the Planet, as of the parts mi>- 
tually within themfelves, that the thickoels 
of the Ring ihall be very inconfiderable, in 
comparifon of its breadth. 

In the mean time, the Body even of the 
Conict may be attrafted alfo to the Planet, 
and be forced to move round it. 

What I have here faid of oblate Planet_s. 

that may perhaps be in the Syftem of tbu-* 

*^ Worlc^ 
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World, amounts to no more than to pretty 
probable conjedure on their exillence. Tho* 
thefe Planets are not obvious to the Sight, 
the Mind may conceive them, and from the 
I«aws »o£ Gravity conclude there may be 

fuch. 

And thefe conjei^^ures concerning flat Stars, 
in particular, are I'ather the ftronger, for that 
beudes the poffibility of the Thing, Pb^fu^ 
mend feem to inlinuate that there are in rea^ 
lity fuch Stars in the Heavens. 

jSut as for Torrents that circulate about 
JPlanets, we feem to have nothing but 
bare coujefhire to fupport us concerning 
them. We have fight of a Planet, with re- 
gard to which every thing feems to hav^ 
napned as I have furmifed ; nor ought we to 
wonder if we faw Planets environefi ^th 
ieveral Rings like that of Saturn. 

Thefe Rings ought rather to be formed 
around the great Planets than the fmall, fee- 
ing they are formed by Attraftion which is 
ftronger in the former than ;he latter : they 
ought alfo to be formed about the Planets far 
dii^nt from the Sun rather than about thofe 
chat are nearer^ becaufe, in thofe diftant 
parts, the velocity of the Comet flackens, 
and confequently jgives the Planet a longer 
time to exercife its power, and with the 
greater effefl: upon the Torrent or TaiL 

Nor is this a little confirmed by Expe^- 
rience ^ the pnly Planet we fee begirt with a 

Ring, 
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Ring, is one of the largeft, and the fartheft 
diftant from the Sun. 

The number of Satellites belonging to 
Saturn and the vallnefs of his Ring, may 
make us tancy he acquired them at the Ex- 
pence of feveral Comeia. In truth , thij 
Ring, as thin as it feems to be, muft be 
formed of a prodigious quantity of Matter 
to be able to caft fuch a Ihadow upon the difc 
of its Planet, as is obferved by Aftronomers; 
while the Tails of the Comets are fo very 
rare , that you commonly fee the Stars 
through them ; but indeed the Gravitation 
the Matter of thefe Tails acquires towards 
the Planet that might divert tliem, and ferce 
them to fluttuate about it, muft condenfe 
them. 

"As for the Planets that have Satellites and 
no Ring ; it is plain that the Tail of a Garnet 
being merely accidental, and common only 
to thofe that have been very near the Sun, 
a Comet without a Tail may become the 
Satellite of a Planet, without communicating a 
Tail to it. It is pofTible alfo that a Planet 
may acquire a Ring without a Sdlcllitey if the 
Planet is at that diftance from the Comet, 
that it can only attra£t the Tail to it. 

The matter that forms thefe Rings, inftead 
of being fuftained as a Vault at a certain 
diftance, may every way overflow the Body 
about which it revolves, and form a kind of 
oblate Atmofphere ; and what may happen to 
the 
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the' Planets, may in like manner happen to 
the fixed Stars. It is to fuch an Atmofphere 
about the Sun, .that they attribute the light 
Cafflni * obferved in the Zodiac. 

Sir Ifaac Newton has obferved that the Va- 
pour of the Comets might fpread itfelf over 
the Planets that fhould be near enough ^ and 
thinks this kind of Communication to be of ufe 
in reftoring the Planets to the Humidity they 
inceflantly lofe. He even thinks the Comets 
may fall into the Sun or into the Stars; 
ana thus it is he explains how it is that a Star 
ready to go out, fupplied with fuch Fewel 
ihines forth again with its firlt Iplendon Thei 
famous EngUjb Philofophers, Dn Halhfy and 
Mr. WToiftofty have taken notice that if a 
Comet mould interfere with our Earth, ter- 
rible accidents might enfue, a. change of 
Poles, Subverfion, Deluge, and Conflagra- 
tion ^ but inftead of thefe utal Cataftrophes, 
the meeting with Comets might be produftive 
of new wonders, and Things greatly ufeful 
to our Earth. 



* Mtm. de rj^cad, des Scstncts depuii i666^ JHppi^d 
1^99. Tom. VIIL Siconde Editipn. 
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SAMUEL HARDING^ on the Pave- 
ment in St. Martttt's Lane. 

ANctent Acconjnts of India and China by two 
Mahammtiam Travellers, Tranilawd from llie 
Arabic, by the late learned EuJsMus ReBonda 
Doflor of the Soriotttr; together with his curious Re- 
marks on the principal Pallages in the foregoing Account^ 
and his lUuftratioiu on the HiOory, Cuitoms, anl natural 
Hiitory of thofe Parts, deduced from the moll famaus 
Travellers and Navigators, Ancient and Modem : As alia 
deep enquiries into the Origin of the ChriAian Religion in 
China ; the time when the Mehamraidans firft went thither, 
and concerning the "J civs difcovered in the fame vail and 
moll remote Empire, concluding with a learned DilTerta- 
tion on the Chinefi Learning. To this Edition there is 
prefixed fome Account of the Orthography and pronuncia- 
lion of the Eaflern Names. Price 5 /. 

Andrea Paliadiai Five Orders of Architefture, (in Folio) 
&ithfiilly tranflated, and all the Plates exactly copied trom 
ihe firft /(a/<fln Edition, printed in fe«(«, iwo. Revifed 
by QtUn Compel!, Efq; to which are added Five Curioui 
Phues ofDoors, Windows and Chimney-pieces, invenieJ • 
by Mr. CampbeH. Price 5 s. ftitched. 

Repertorium Sculpiile-Typi'um : Or, A Complete Col- 
leilion and Explanation of the feveral Marks and Cyphin, 
by which the Prints of the beft Engravers are diftinguiftieil. 
With an Alphabetical Index of their Names, Place! of 
Abode, and Times in which ihey lived, Ptjce 1 j. ftitched.* 

An Hiftorical and Chronological Lift trf ail the Painten » 
printed on one Sheet of Paper, divided into feven Columns- 
Price 6 J. 

Amufing and I^rtiflive Fahles, in French and E'lgli/^i 
divided into Seilions } the two Languages anfwering a" 
moft 'verbaii'n, for the greater Convenience of Leamir. 
The whole Uluftrated with 30 Copper Plates, delil 
principally for Schools. Price 1 1. 
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